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From: Diana-M Wong

To: Diana-M Wong

Bcc: james_bonner@ncsu. ed ; tkhi@columbia.edu; |effrey x.everitt@gsk.com; [|S}IEH RGN :
JHarris@labcorpdx.net gnes kane@brown.edu balmes@medsfgh ucsf.edu; David_Kriebel@uml.edu;;
Morton. Llpgmann@nyumc org; southard@ucdaws edu; Susan_Woskie@uml.edu; Lee.Newman@ucdenver.edu;
Julian.Peto@lshtm.ac.uk; carrie.redlich@yale.edu;; Andy.Salmon@oehha.ca.gov; sheppard@u.washington.edu;
webber@wadsworth.org; KWalker@healtheffects.org; scott@ramas.com; jneuberg@kumc.edu;
mpennell@cph.osu.edu

Subject: Additional Information Provided by EPA
Date: 03/01/2012 06:02 PM
Attachments: Marysville files combined.pdf

EPA memo 1Mar2012.pdf

Dear Panel Members,

Today | received two sets of data from EPA that you can consider in preparing your
response to charge questions. These data will be posted on our website tomorrow.
However, since some of you have problem in accessing the website, | am attaching
the pdf files in this message..

The first set of data is the raw data for Marysville cohort used by EPA in the Libby
Assessment.

m?:

ok

The second set of data was requested by SAB during the Feb 6-8 meeting, regarding
Table 1 and 2 attached to EPA's memo dated Feb 6, 2012.

mi':
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These additional information are useful for review of RfC.
Sincerely,

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049
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March 1, 2012

Memorandum

To: Diana Wong
DFO, Science Advisory Board, 1400R

From: David Bussard
Director, NCEA-Washington, 8623P

RE: Public request for Marysville Cohort Data Used by EPA in the Libby Assessment

We appreciate your giving us time to consult as to whether there was any Privacy Act or other issues
related to posting information on the Marysville cohort sent to you by Bob Benson, Region 8.

| understand that EPA can share the information as long as it does not include data elements that would
otherwise be considered personal identifiable information. The data files contain exposure- response
data for the Marysville cohort as it pertains to the exposure -response analysis performed by EPA in the
draft Libby assessment. These data sets have been approved for release by the University of Cincinnati
researchers and their Institutional Review Board which oversees the release of health data.

The files provided to you by Bob Benson on January 25, 2012, were properly de-identified and as such
could be released, however, we noted that it would be preferable to do some cleanup of the files to make
them more user friendly and we have now done that. We have also added a key to symbols and other
nomenclature used. The modified data files to follow can be posted.







March 1, 2012

This attachment contains the data from the Marysville cohort. The attachment
"MarysvilleData_FullCohort_1March2012.pdf" contains data on 434 individuals, with a health
exam in either 1980 or 2002-2005 (one observation included per individual). The attachment
"MarysvilleData_Subcohort_1March2012.pdf" contains data on 118 individuals hired in 1972 or
later, with a health exam in 2002-2005.

Each sheet contains the following variables:

Variable Name

Comment

ID

Unique subject identifier

Ever Smoke

History of ever smoking (0=no, 1=yes). Note that this information is only
available for those examined in 2002-2005 (blank cell indicates no data)

Job Duration

Job duration in years

Time From Hire
Date to Health
Exam

Time from hire date to health exam in years

CE Cumulative exposure, expressed as CHEEC, in fibers/cc-years

Cumulative exposure with a 5 year lag, expressed as CHEEC, in fibers/cc-
CE5 years

Cumulative exposure with a 10 year lag, expressed as CHEEC, in fibers/cc-
CE10 years

Cumulative exposure with a 15 year lag, expressed as CHEEC, in fibers/cc-
CE15 years

Cumulative exposure with a 20 year lag, expressed as CHEEC, in fibers/cc-
CE20 years

Discrete Pleural

Presence of discrete pleural plaques (localized pleural thickening) on x-ray
examination (0=no, 1=yes)

Diffuse Pleural

Presence of diffuse pleural thickening on x-ray examination (0=no, 1=yes)

Bilateral Discrete
Pleural

Presence of bilateral discrete pleural plaques (localized pleural thickening)
on x-ray examination (0=no, 1=yes)

Interstitial

Presence of interstitial abnormalities (parenchymal changes) on x-ray
examination (0=no, 1=yes)

Note: the first data file is the Marysville subcohort and the second file is the full cohort.








Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
10300 1 6.75 24.80 0.022 0.022 0.022 0.022 0.015 0 0 0 0
10367 1 23.33 26.56 0.138 0.126 0.099 0.071 0.043 0 0 0 0
10371 0 28.58 31.88 0.462 0.451 0.423 0.395 0.342 0 0 0 0
10395 1 0.25 23.80 0.001 0.001 0.001 0.001 0.001 0 0 0 0
10396 0 8.75 29.96 0.076 0.076 0.076 0.076 0.076 0 0 0 0
10527 0 24.33 27.56 0.059 0.059 0.059 0.058 0.041 0 0 0 0
10664 1 23.75 28.04 0.297 0.281 0.2 0.119 0.054 0 0 0 0
10736 0 6.41 25.41 0.033 0.033 0.033 0.033 0.028 0 0 0 0
10852 0 7.75 25.86 0.051 0.051 0.051 0.051 0.043 0 0 0 0
11028 0 21.00 25.81 0.115 0.115 0.087 0.059 0.033 0 0 0 0
11052 1 23.33 26.11 0.567 0.491 0.365 0.238 0.106 0 0 0 0
11102 1 19.75 31.50 0.161 0.161 0.161 0.14 0.105 1 0 1 0
11197 0 21.00 24.22 0.022 0.022 0.022 0.022 0.014 0 0 0 0
11214 1 28.33 30.78 0.579 0.558 0.522 0.487 0.451 0 0 0 0
11248 0 6.75 24.94 0.024 0.024 0.024 0.024 0.017 0 0 0 0
11293 0 25.00 30.02 0.32 0.32 0.285 0.25 0.224 0 0 0 0
11435 1 24.58 26.38 0.803 0.738 0.649 0.54 0.426 0 0 0 0
11477 1 2.75 24.77 0.01 0.01 0.01 0.01 0.01 0 0 0 0
11582 1 23.33 25.13 0.138 0.115 0.088 0.06 0.032 0 0 0 0
11657 0 29.00 32.22 1.017 0.966 0.84 0.75 0.621 0 0 0 0
11658 1 21.33 24.53 0.552 0.501 0.375 0.249 0.12 1 0 0 0
11663 1 24.75 28.42 0.16 0.154 0.126 0.099 0.071 0 0 0 0
11710 1 14.00 27.80 0.665 0.665 0.665 0.64 0.511 0 0 0 0
11768 1 22.33 25.79 0.357 0.325 0.244 0.164 0.081 0 0 0 0
11769 1 10.41 24.23 0.145 0.145 0.145 0.12 0.022 0 0 0 0
11826 1 27.33 29.76 0.396 0.379 0.351 0.324 0.296 0 0 0 0
12136 0 3.00 25.66 0.012 0.012 0.012 0.012 0.012 0 0 0 0
12151 1 24.00 26.80 0.114 0.098 0.07 0.042 0.027 0 0 0 0
12369 0 5.00 26.05 0.018 0.018 0.018 0.018 0.018 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
12454 1 26.58 29.88 0.172 0.161 0.134 0.106 0.078 0 0 0 0
12507 0 26.33 29.50 0.129 0.122 0.105 0.088 0.071 0 0 0 0
12524 0 2.41 24.37 0.012 0.012 0.012 0.012 0.012 0 0 0 0
12690 1 24.58 28.38 0.853 0.839 0.804 0.687 0.558 1 0 0 0
12922 1 26.33 29.28 2.613 2.592 2.53 2.404 2.271 0 0 0 0
12923 0 27.33 30.11 2.54 2.491 2.411 2.33 2.246 0 0 0 0
12974 0 23.58 26.80 0.139 0.128 0.1 0.072 0.045 0 0 0 0
12979 1 27.33 30.55 0.182 0.171 0.143 0.115 0.088 0 0 0 0
13269 0 14.75 26.51 0.08 0.08 0.08 0.064 0.036 0 0 0 0
13310 1 9.66 31.75 0.051 0.051 0.051 0.051 0.051 0 0 0 0
13474 0 4.75 25.55 0.026 0.026 0.026 0.026 0.026 0 0 0 0
13477 0 8.41 29.44 0.079 0.079 0.079 0.079 0.079 0 0 0 0
13497 1 27.00 30.24 0.431 0.42 0.392 0.364 0.336 0 0 0 0
13725 1 14.00 32.19 0.391 0.391 0.391 0.391 0.338 0 0 0 0
13742 0 15.41 31.48 0.072 0.072 0.072 0.072 0.058 0 0 0 0
13773 0 28.00 30.83 0.136 0.115 0.089 0.072 0.055 0 0 0 0
13861 1 5.75 26.50 0.037 0.037 0.037 0.037 0.037 0 0 0 0
13882 0 9.41 31.29 0.176 0.176 0.176 0.176 0.176 0 0 0 0
14061 0 3.00 24.04 0.009 0.009 0.009 0.009 0.009 1 0 0 0
14101 1 12.42 32.62 0.106 0.106 0.106 0.106 0.106 0 0 0 0
14154 1 23.33 26.55 0.305 0.255 0.128 0.071 0.043 0 0 0 0
14210 0 22.00 25.43 0.472 0.422 0.295 0.169 0.04 0 0 0 0
14334 1 26.58 28.36 0.172 0.15 0.122 0.095 0.067 0 0 0 0
14451 0 12.41 31.07 2.451 2.451 2.451 2.451 2.435 1 0 1 0
14494 0 8.42 28.30 0.038 0.038 0.038 0.038 0.038 0 0 0 0
14564 0 23.58 26.38 0.366 0.317 0.236 0.156 0.071 0 0 0 0
14567 1 5.00 25.56 0.026 0.026 0.026 0.026 0.026 0 0 0 0
14635 1 19.75 30.78 0.086 0.086 0.086 0.086 0.086 0 0 0 0
14647 0 22.33 25.69 0.2 0.15 0.059 0.059 0.059 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
14709 1 6.59 29.61 0.061 0.061 0.061 0.061 0.061 1 0 0 0
14886 0 28.33 31.25 5.512 5.436 5.31 5.183 5.051 0 0 0 0
14899 0 28.00 31.20 0.116 0.109 0.092 0.075 0.058 0 0 0 0
14954 0 17.00 25.80 0.098 0.098 0.091 0.061 0.033 0 0 0 0
15422 0 28.33 31.73 0.371 0.364 0.334 0.299 0.263 0 0 0 0
15480 1 26.58 30.17 0.172 0.161 0.134 0.106 0.078 1 0 0 0
15601 1 26.58 29.80 0.423 0.39 0.31 0.229 0.147 1 0 0 0
15677 0 21.00 30.82 0.17 0.17 0.17 0.156 0.128 0 0 0 0
15682 1 2.75 24.98 0.013 0.013 0.013 0.013 0.013 0 0 0 0
15708 1 9.41 30.28 0.05 0.05 0.05 0.05 0.05 0 0 0 0
15834 1 28.58 30.37 0.611 0.546 0.465 0.385 0.298 0 0 0 0
15892 0 28.33 30.28 0.193 0.171 0.143 0.115 0.088 0 0 0 0
15901 1 27.00 28.91 0.209 0.181 0.146 0.111 0.075 0 0 0 0
15954 1 26.58 30.02 0.106 0.1 0.082 0.065 0.048 0 0 0 0
15960 1 27.33 30.61 0.182 0.171 0.143 0.115 0.088 0 0 0 0
15975 0 28.58 31.88 1.041 1.009 0.928 0.847 0.765 0 0 0 0
16030 1 8.41 26.29 0.052 0.052 0.052 0.052 0.04 0 0 0 0
16114 0 26.58 29.41 2.19 2.169 2.133 2.017 1.884 1 0 1 0
16149 1 28.33 30.07 0.473 0.404 0.278 0.152 0.054 0 0 0 0
16164 1 22.33 25.53 0.553 0.502 0.376 0.249 0.12 0 0 0 0
16166 1 22.33 25.63 0.313 0.301 0.21 0.084 0.032 0 0 0 0
16184 0 9.67 25.45 0.031 0.031 0.031 0.031 0.017 0 0 0 0
16238 1 9.75 31.91 2.264 2.264 2.264 2.264 2.264 1 0 1 0
16414 0 15.33 26.85 0.061 0.061 0.061 0.048 0.031 0 0 0 0
16717 1 26.58 29.79 0.357 0.35 0.309 0.274 0.238 0 0 0 0
16913 1 21.33 23.13 0.416 0.315 0.189 0.062 0.017 0 0 0 0
16914 0 3.75 24.55 0.019 0.019 0.019 0.019 0.019 0 0 0 0
16968 1 23.58 26.40 0.139 0.122 0.095 0.067 0.039 0 0 0 0
16969 1 6.75 27.55 0.049 0.049 0.049 0.049 0.049 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
16973 1 28.33 31.43 0.189 0.178 0.151 0.123 0.095 0 0 0 0
16982 0 3.00 26.30 0.022 0.022 0.022 0.022 0.022 0 0 0 0
17057 0 14.75 29.11 0.064 0.064 0.064 0.06 0.043 0 0 0 0
17216 0 25.59 28.78 0.258 0.247 0.219 0.191 0.158 0 0 0 0
17569 0 24.58 27.79 0.625 0.592 0.512 0.431 0.349 0 0 0 0
17573 0 8.75 29.77 0.043 0.043 0.043 0.043 0.043 0 0 0 0
17583 0 25.33 28.51 1.359 1.308 1.182 1.055 0.926 0 0 0 0
17727 0 29.00 32.20 0.123 0.116 0.099 0.082 0.065 0 0 0 0
17939 1 20.75 29.65 0.087 0.087 0.083 0.066 0.049 0 0 0 0
17946 0 22.00 23.80 0.548 0.447 0.32 0.194 0.058 0 0 0 0
17951 1 10.75 29.32 0.346 0.346 0.346 0.346 0.29 0 0 0 0
18132 1 28.33 31.28 0.421 0.373 0.292 0.211 0.127 0 0 0 0
18138 1 8.00 30.05 0.066 0.066 0.066 0.066 0.066 0 0 0 0
18312 1 25.75 31.55 1.604 1.604 1.539 1.459 1.376 1 0 1 0
18446 0 19.00 28.03 0.166 0.166 0.159 0.124 0.089 0 0 0 0
18690 0 22.58 25.77 0.128 0.117 0.089 0.061 0.033 0 0 0 0
18741 1 22.33 25.51 0.15 0.139 0.111 0.083 0.056 0 0 0 0
18785 1 9.41 31.45 0.139 0.139 0.139 0.139 0.139 0 0 0 0
18909 1 24.33 26.11 0.668 0.567 0.44 0.314 0.177 0 0 0 0
19189 0 14.75 31.95 0.115 0.115 0.115 0.115 0.099 0 0 0 0
19297 1 26.00 29.34 0.102 0.096 0.079 0.061 0.044 0 0 0 0
19312 1 10.41 27.57 0.417 0.417 0.417 0.417 0.401 0 0 0 0
19508 1 5.41 25.74 0.033 0.033 0.033 0.033 0.033 0 0 0 0
19525 1 23.33 25.08 0.373 0.35 0.283 0.157 0.032 1 0 0 0
19636 0 21.33 24.71 0.119 0.108 0.08 0.052 0.024 0 0 0 0
19669 0 24.33 26.13 0.198 0.169 0.134 0.099 0.067 0 0 0 0
19772 0 25.33 28.61 0.318 0.306 0.279 0.251 0.152 0 0 0 0
19846 1 14.75 29.69 0.104 0.104 0.104 0.104 0.076 0 0 0 0
19915 1 28.33 31.13 3.755 3.706 3.626 3.545 3.461 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
19923 0 24.33 28.26 0.481 0.431 0.304 0.21 0.123 0 0 0 0
19944 1 21.75 27.64 0.132 0.132 0.11 0.082 0.054 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
10093 1 24.75 46.73 14.956 14.956 14.956 14.956 14.956 1 0 0 0
10114 1 36.58 39.76  25.861 25.811 25.684 25.558 25.429 1 0 1 0
10162 14.75 14.74 22.634 20.855 12.221 0 0 0 0 0 0
10185 0 36.00 44.94 0.261 0.261 0.255 0.227 0.2 0 0 0 0
10233 22.00 22.00 0.07 0.038 0.003 0.003 0.003 0 0 0 0
10236 7.75 7.75 2.929 1.167 0 0 0 0 0 0 0
10237 5.75 5.75 0.21 0.034 0 0 0 0 0 0 0
10293 1 31.58 34.41 0.315 0.239 0.181 0.153 0.126 0 0 0 0
10298 6.75 6.75 0.041 0.009 0 0 0 0 0 0 0
10300 1 6.75 24.80 0.022 0.022 0.022 0.022 0.015 0 0 0 0
10309 1 41.33 44.51 2.122 2.071 1.945 1.818 1.741 1 0 1 0
10367 1 23.33 26.56 0.138 0.126 0.099 0.071 0.043 0 0 0 0
10371 0 28.58 31.88 0.462 0.451 0.423 0.395 0.342 0 0 0 0
10383 2.41 2.41 0.011 0 0 0 0 0 0 0 0
10386 1 37.41 47.33 0.165 0.165 0.165 0.148 0.131 0 0 0 0
10394 1 27.41 35.43 7.018 7.018 7.011 6.994 6.977 1 0 1 0
10395 1 0.25 23.80 0.001 0.001 0.001 0.001 0.001 0 0 0 0
10396 0 8.75 29.96 0.076 0.076 0.076 0.076 0.076 0 0 0 0
10423 1 44.00 47.23 0.275 0.264 0.241 0.224 0.206 0 0 0 0
10456 0 31.58 3350 11.781 11.759 11.731 11.703 11.675 0 1 0 0
10470 23.41 23.41 0.131 0.086 0.053 0.024 0.009 0 0 0 0
10513 0 39.75 4399 12.928 12.903 12.776 12.65 12.517 1 0 1 0
10527 0 24.33 27.56 0.059 0.059 0.059 0.058 0.041 0 0 0 0
10664 1 23.75 28.04 0.297 0.281 0.2 0.119 0.054 0 0 0 0
10734 0 24.00 47.19 0.13 0.13 0.13 0.13 0.13 0 0 0 0
10736 0 6.41 25.41 0.033 0.033 0.033 0.033 0.028 0 0 0 0
10753 3.75 3.75 0.397 0 0 0 0 0 0 0 0
10754 10.00 10.00 0.219 0.039 0 0 0 0 0 0 0
10795 1 15.00 38.39 21.686 21.686 21.686 21.686 21.686 0 1 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
10812 0 24.00 43.84 0.119 0.119 0.119 0.119 0.119 1 0 1 0
10835 3.41 3.41 0.02 0 0 0 0 0 0 0 0
10839 0 40.75 44.76 9.314 9.31 9.293 9.276 9.259 0 0 0 0
10846 10.75 10.75 3.332 2.358 0.068 0 0 0 0 0 0
10852 0 7.75 25.86 0.051 0.051 0.051 0.051 0.043 0 0 0 0
10858 1.00 1.00 0.003 0 0 0 0 0 0 0 0
10910 1.75 1.75 0.011 0 0 0 0 0 0 0 0
10920 2.75 2.75 0.022 0 0 0 0 0 0 0 0
10924 0 31.33 34.89 0.224 0.213 0.186 0.158 0.13 0 0 0 0
10957 5.75 5.75 1.149 0.23 0 0 0 0 0 0 0
10968 10.41 10.41 0.089 0.01 0 0 0 0 0 0 0
10971 11.41 11.41 0.115 0.063 0.009 0 0 0 0 0 0
11028 0 21.00 25.81 0.115 0.115 0.087 0.059 0.033 0 0 0 0
11048 1 31.00 33.79 1.97 1.922 1.841 1.76 1.676 0 0 0 0
11052 1 23.33 26.11 0.567 0.491 0.365 0.238 0.106 0 0 0 0
11054 0 41.33 44.54 0.255 0.241 0.206 0.171 0.135 0 0 0 0
11099 1 31.58 34.36 0.555 0.544 0.527 0.51 0.493 1 0 0 0
11102 1 19.75 31.50 0.161 0.161 0.161 0.14 0.105 1 0 1 0
11171 2.75 2.75 0.022 0 0 0 0 0 0 0 0
11173 1 39.41 46.94 0.179 0.179 0.168 0.151 0.134 1 0 0 0
11197 0 21.00 24.22 0.022 0.022 0.022 0.022 0.014 0 0 0 0
11203 14.41 14.41 11.713 10.74 6.074 0 0 0 0 0 0
11214 1 28.33 30.78 0.579 0.558 0.522 0.487 0.451 0 0 0 0
11230 1 35.58 38.34 3.238 3.227 3.21 3.193 3.176 0 0 0 0
11248 0 6.75 24.94 0.024 0.024 0.024 0.024 0.017 0 0 0 0
11293 0 25.00 30.02 0.32 0.32 0.285 0.25 0.224 0 0 0 0
11395 12.00 12.00 2.734 1.76 0.009 0 0 0 0 0 0
11416 1 20.41 37.20 4.582 4.582 4.582 4.582 4.503 0 0 0 0
11435 1 24.58 26.38 0.803 0.738 0.649 0.54 0.426 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
11437 0 36.00 39.88 0.911 0.908 0.89 0.873 0.856 0 0 0 0
11460 13.75 13.75 0.107 0.076 0.032 0 0 0 0 0 0
11476 12.42 12.41 15.476 13.714 5.08 0 0 0 0 0 0
11477 1 2.75 24.77 0.01 0.01 0.01 0.01 0.01 0 0 0 0
11514 13.75 13.75 0.138 0.086 0.032 0 0 0 0 0 0
11517 13.42 13.41 0.082 0.051 0.017 0 0 0 0 0 0
11582 1 23.33 25.13 0.138 0.115 0.088 0.06 0.032 0 0 0 0
11588 23.41 23.41 0.118 0.086 0.053 0.024 0.009 0 0 0 0
11589 1 31.00 38.55 14.279 14.279 14.229 14.102 13.973 0 0 0 0
11615 1.75 1.75 0.011 0 0 0 0 0 0 0 0
11621 1.00 1.00 0.003 0 0 0 0 0 0 0 0
11630 1 41.75 46.76 0.602 0.602 0.475 0.349 0.22 1 0 0 0
11643 1 32.33 35.78 1.98 1.948 1.867 1.786 1.704 0 0 0 0
11657 0 29.00 32.22 1.017 0.966 0.84 0.75 0.621 0 0 0 0
11658 1 21.33 24.53 0.552 0.501 0.375 0.249 0.12 1 0 0 0
11663 1 24.75 28.42 0.16 0.154 0.126 0.099 0.071 0 0 0 0
11710 1 14.00 27.80 0.665 0.665 0.665 0.64 0.511 0 0 0 0
11732 1 30.58 38.94 3.463 3.463 3.452 3.424 3.396 0 0 0 0
11768 1 22.33 25.79 0.357 0.325 0.244 0.164 0.081 0 0 0 0
11769 1 10.41 24.23 0.145 0.145 0.145 0.12 0.022 0 0 0 0
11806 7.00 7.00 0.069 0.017 0 0 0 0 0 0 0
11826 1 27.33 29.76 0.396 0.379 0.351 0.324 0.296 0 0 0 0
11857 2.41 2.41 0.023 0 0 0 0 0 0 0 0
11878 1.75 1.75 0.018 0 0 0 0 0 0 0 0
11925 1 36.75 44.63 9.664 9.664 9.657 9.64 9.623 1 0 1 0
11938 6.41 6.41 0.625 0.573 0 0 0 0 0 0 0
11941 1 32.00 35.21 0.23 0.219 0.191 0.164 0.136 1 0 0 0
11942 21.42 21.41 13.984 13.844 12.17 4,702 0.715 0 0 0 0
12005 11.41 11.41 3.762 3.711 1.336 0 0 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
12015 15.00 15.00 3.553 3.356 1.319 0 0 0 0 0 0
12017 0 41.33 44,55  19.227 19.213 19.178 19.143 19.107 1 0 0 0
12057 22.75 22.74 0.189 0.137 0.083 0.036 0.012 0 0 0 0
12121 5.42 5.41 0.465 0 0 0 0 0 0 0 0
12136 0 3.00 25.66 0.012 0.012 0.012 0.012 0.012 0 0 0 0
12151 1 24.00 26.80 0.114 0.098 0.07 0.042 0.027 0 0 0 0
12204 6.75 6.75 0.433 0.015 0 0 0 0 0 0 0
12212 1 32.00 35.29 0.247 0.235 0.208 0.18 0.152 0 0 0 0
12254 11.41 11.41 0.115 0.063 0.009 0 0 0 0 0 0
12368 23.41 23.41 0.118 0.086 0.053 0.024 0.009 0 0 0 0
12369 0 5.00 26.05 0.018 0.018 0.018 0.018 0.018 0 0 0 0
12379 1 31.00 43.78 0.685 0.685 0.685 0.685 0.685 0 0 0 0
12416 0 28.41 35.41 0.953 0.953 0.936 0.908 0.905 0 0 0 0
12430 1 42.41 47.21  34.152 34.152 34.026 33.899 33.77 1 0 1 1
12444 20.75 20.74 2.142 2.003 1.423 0.515 0.03 0 0 0 0
12454 1 26.58 29.88 0.172 0.161 0.134 0.106 0.078 0 0 0 0
12504 1.00 1.00 0.006 0 0 0 0 0 0 0 0
12507 0 26.33 29.50 0.129 0.122 0.105 0.088 0.071 0 0 0 0
12524 0 2.41 24.37 0.012 0.012 0.012 0.012 0.012 0 0 0 0
12640 23.00 22.99 0.116 0.085 0.052 0.023 0.008 0 0 0 0
12647 1.42 1.42 0.004 0 0 0 0 0 0 0 0
12672 2.00 2.00 0.013 0 0 0 0 0 0 0 0
12690 1 24.58 28.38 0.853 0.839 0.804 0.687 0.558 1 0 0 0
12833 1 33.59 36.36 0.211 0.201 0.184 0.167 0.144 1 0 1 0
12857 6.41 6.41 0.219 0.08 0 0 0 0 0 0 0
12895 1 36.58 38.38 0.43 0.366 0.285 0.204 0.166 0 0 0 0
12909 1.42 1.42 0.007 0 0 0 0 0 0 0 0
12910 20.42 20.41 0.108 0.077 0.044 0.015 0 0 0 0 0
12922 1 26.33 29.28 2.613 2.592 2.53 2.404 2.271 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
12923 0 27.33 30.11 2.54 2.491 2411 2.33 2.246 0 0 0 0
12924 0 41.41 46.17 30.263 30.263 30.182 30.101 30.019 0 0 0 0
12971 0 25.41 47.15 33.672 33.672 33.672 33.672 33.672 0 0 0 0
12974 0 23.58 26.80 0.139 0.128 0.1 0.072 0.045 0 0 0 0
12979 1 27.33 30.55 0.182 0.171 0.143 0.115 0.088 0 0 0 0
13001 1 36.33 39.54  25.566 25.515 25.389 25.262 25.133 0 1 0 0
13007 3.41 3.41 0.051 0 0 0 0 0 0 0 0
13091 1 33.33 36.54 0.171 0.164 0.147 0.13 0.113 0 0 0 0
13131 18.00 18.00 15.307 14.334 9.668 2.2 0 0 0 0 0
13200 1 30.00 34.61 0.215 0.215 0.187 0.159 0.131 0 0 0 0
13237 1 12.00 33.28 0.065 0.065 0.065 0.065 0.065 0 0 0 0
13269 0 14.75 26.51 0.08 0.08 0.08 0.064 0.036 0 0 0 0
13274 23.41 23.41 1.701 1.649 1.595 1.548 1.524 0 0 0 0
13278 1 34.58 37.57 7.956 7.88 7.754 7.628 7.495 0 1 0 0
13289 1 33.41 46.21 0.246 0.246 0.246 0.235 0.207 0 1 0 0
13291 22.41 22.41 0.117 0.083 0.05 0.021 0.006 0 0 0 0
13294 4.00 4.00 0.037 0 0 0 0 0 0 0 0
13310 1 9.66 31.75 0.051 0.051 0.051 0.051 0.051 0 0 0 0
13327 1 42.33 45.51 14.325 14.293 14.212 14.113 13.984 0 0 0 0
13335 23.41 23.41 2.249 2.109 1.53 0.621 0.137 0 0 0 0
13390 11.41 11.41 4.371 4.191 2.478 0 0 0 0 0 0
13394 6.75 6.75 0.048 0.009 0 0 0 0 0 0 0
13402 9.42 9.41 0.059 0.027 0 0 0 0 0 0 0
13426 1 31.33 34.49 2.024 1.973 1.847 1.72 1.591 0 0 0 0
13433 1 33.33 36.11 0.243 0.226 0.198 0.171 0.143 0 0 0 0
13474 0 4.75 25.55 0.026 0.026 0.026 0.026 0.026 0 0 0 0
13477 0 8.41 29.44 0.079 0.079 0.079 0.079 0.079 0 0 0 0
13497 1 27.00 30.24 0.431 0.42 0.392 0.364 0.336 0 0 0 0
13512 0 36.58 38.53 0.462 0.448 0.431 0.414 0.397 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
13549 0 36.59 43.86 0.868 0.868 0.858 0.841 0.823 1 0 1 0
13640 1 32.33 35.11 14.154 14.105 14.025 13.944 13.86 0 0 0 0
13645 4.42 4.41 0.239 0 0 0 0 0 0 0 0
13650 0 31.58 34.75 0.622 0.571 0.445 0.319 0.19 0 0 0 0
13665 23.41 23.41 18.183 17.209 12.544 5.076 1.088 0 0 0 0
13667 6.75 6.75 0.095 0.015 0 0 0 0 0 0 0
13725 1 14.00 32.19 0.391 0.391 0.391 0.391 0.338 0 0 0 0
13742 0 15.41 31.48 0.072 0.072 0.072 0.072 0.058 0 0 0 0
13749 11.00 11.00 0.069 0.038 0.005 0 0 0 0 0 0
13773 0 28.00 30.83 0.136 0.115 0.089 0.072 0.055 0 0 0 0
13800 0 37.59 41.40 0.169 0.162 0.145 0.128 0.111 0 0 0 0
13814 3.75 3.75 0.043 0 0 0 0 0 0 0 0
13820 11.41 11.41 2.186 2.155 1.336 0 0 0 0 0 0
13832 0 38.75 46.53 1.038 1.038 1.006 0.925 0.843 0 0 0 0
13861 1 5.75 26.50 0.037 0.037 0.037 0.037 0.037 0 0 0 0
13875 5.75 5.75 0.054 0.002 0 0 0 0 0 0 0
13882 0 9.41 31.29 0.176 0.176 0.176 0.176 0.176 0 0 0 0
13891 0 33.66 46.81 31.332 31.332 31.332 31.281 31.152 1 0 0 0
13988 0 30.00 34.35 0.13 0.126 0.109 0.092 0.075 0 0 0 0
14003 2.00 2.00 0.012 0 0 0 0 0 0 0 0
14016 0 29.33 31.06 3.529 3.507 3.479 3.451 3.424 1 0 1 0
14018 0 39.75 44.55 5.374 5.374 5.293 5.212 5.13 1 0 1 0
14028 7.41 7.41 0.065 0.022 0 0 0 0 0 0 0
14035 6.41 6.41 1.266 0.318 0 0 0 0 0 0 0
14041 5.42 5.41 0.051 0 0 0 0 0 0 0 0
14045 1 25.41 47.16 0.124 0.124 0.124 0.124 0.124 1 0 1 0
14061 0 3.00 24.04 0.009 0.009 0.009 0.009 0.009 1 0 0 0
14062 6.00 6.00 0.038 0.004 0 0 0 0 0 0 0
14083 19.41 19.41  27.027 25.265 16.631 2.777 0 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
14087 11.00 11.00 0.812 0.672 0.092 0 0 0 0 0 0
14101 1 12.42 32.62 0.106 0.106 0.106 0.106 0.106 0 0 0 0
14106 6.00 6.00 0.057 0.006 0 0 0 0 0 0 0
14118 1 31.58 34.80 1.962 1.93 1.849 1.768 1.686 1 0 1 0
14154 1 23.33 26.55 0.305 0.255 0.128 0.071 0.043 0 0 0 0
14176 0 31.41 47.15 0.144 0.144 0.144 0.144 0.131 1 0 1 0
14183 1 26.75 44.50 17.46 17.46 17.46 17.46 17.426 1 0 0 1
14210 0 22.00 25.43 0.472 0.422 0.295 0.169 0.04 0 0 0 0
14217 14.00 14.00 10.678 9.704 5.038 0 0 0 0 0 0
14225 23.41 23.41 0.194 0.115 0.081 0.04 0.015 0 0 0 0
14263 11.75 11.74 2.242 2.21 2.177 0 0 0 0 0 0
14291 0 35.00 37.77 5.143 5.126 5.098 5.074 5.057 0 0 0 0
14334 1 26.58 28.36 0.172 0.15 0.122 0.095 0.067 0 0 0 0
14360 3.00 3.00 0.019 0 0 0 0 0 0 0 0
14404 10.75 10.75 0.109 0.058 0.003 0 0 0 0 0 0
14451 0 12.41 31.07 2.451 2.451 2.451 2.451 2.435 1 0 1 0
14469 9.00 9.00 5.433 4.46 0 0 0 0 0 0 0
14472 6.41 6.41 0.063 0.011 0 0 0 0 0 0 0
14486 4.00 4.00 0.053 0 0 0 0 0 0 0 0
14494 0 8.42 28.30 0.038 0.038 0.038 0.038 0.038 0 0 0 0
14498 1 35.58 38.63 0.311 0.279 0.225 0.197 0.169 0 0 0 0
14523 0 31.00 36.55 7.797 7.797 7.732 7.651 7.569 0 0 0 0
14525 0 28.00 36.29 3.561 3.561 3.554 3.508 3.48 0 0 0 0
14543 0 29.33 31.13 0.16 0.147 0.13 0.113 0.095 0 0 0 0
14564 0 23.58 26.38 0.366 0.317 0.236 0.156 0.071 0 0 0 0
14567 1 5.00 25.56 0.026 0.026 0.026 0.026 0.026 0 0 0 0
14583 14.00 14.00 9.389 9.216 8.519 0 0 0 0 0 0
14584 5.42 5.41 0.038 0 0 0 0 0 0 0 0
14593 3.75 3.75 0.105 0 0 0 0 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
14604 0 42.00 45.79 22.54 22.536 22.519 22.496 22.461 1 0 1 0
14624 1 18.41 34.30 7.131 7.131 7.131 7.131 7.102 0 0 0 0
14635 1 19.75 30.78 0.086 0.086 0.086 0.086 0.086 0 0 0 0
14647 0 22.33 25.69 0.2 0.15 0.059 0.059 0.059 0 0 0 0
14672 12.00 12.00 0.119 0.068 0.014 0 0 0 0 0 0
14673 0 34.58 37.42 3.716 3.64 3.514 3.469 3.433 1 0 1 0
14707 11.00 11.00 0.943 0.766 0.069 0 0 0 0 0 0
14709 1 6.59 29.61 0.061 0.061 0.061 0.061 0.061 1 0 0 0
14716 1 37.41 47.28 0.269 0.269 0.269 0.241 0.213 1 0 0 0
14721 0 26.75 4555  29.139 29.139 29.139 29.139 29.113 0 0 0 1
14722 0 22.00 35.29 13.165 13.165 13.165 13.114 12.985 0 0 0 0
14730 23.41 23.41 0.132 0.118 0.086 0.04 0.015 0 0 0 0
14743 0 32.33 35.52 1.242 1.21 1.129 1.049 0.966 1 0 1 0
14766 7.00 7.00 1.176 0.402 0 0 0 0 0 0 0
14828 20.75 20.74 0.178 0.127 0.073 0.026 0.002 0 0 0 0
14869 0 26.75 36.73 0.125 0.125 0.125 0.108 0.091 0 0 0 0
14885 21.42 21.41 32.974 31.212 22.578 8.724 1.326 0 0 0 0
14886 0 28.33 31.25 5.512 5.436 5.31 5.183 5.051 0 0 0 0
14899 0 28.00 31.20 0.116 0.109 0.092 0.075 0.058 0 0 0 0
14920 1 33.33 36.91 0.311 0.297 0.267 0.141 0.091 1 0 0 0
14928 1 38.33 47.14 2.494 2.494 2.461 2.38 2.298 1 0 0 0
14929 22.41 22.41 0.469 0.418 0.364 0.211 0.01 0 0 0 0
14954 0 17.00 25.80 0.098 0.098 0.091 0.061 0.033 0 0 0 0
14977 0 35.00 38.23 0.26 0.248 0.221 0.193 0.165 1 0 1 0
15014 23.41 23.41 2.249 2.109 1.53 0.621 0.137 0 0 0 0
15019 0 13.00 34.80 9.431 9.431 9.431 9.431 9.431 0 0 0 0
15066 12.42 12.41 0.124 0.072 0.018 0 0 0 0 0 0
15086 1 23.41 37.38 0.188 0.188 0.188 0.182 0.155 1 0 1 0
15092 22.75 22.74 0.188 0.137 0.083 0.036 0.012 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
15106 9.00 9.00 0.081 0.024 0 0 0 0 0 0 0
15119 1 25.75 46.53 0.13 0.13 0.13 0.13 0.13 1 0 1 0
15123 1 35.00 38.20 0.26 0.248 0.221 0.193 0.165 1 0 1 0
15148 1 19.75 31.51 2.908 2.908 2.908 2.859 2.777 0 1 0 0
15217 0 30.41 38.29 0.142 0.142 0.135 0.118 0.101 0 0 0 0
15220 2.75 2.75 0.022 0 0 0 0 0 0 0 0
15400 11.75 11.74 13.833 12.071 3.438 0 0 0 0 0 0
15422 0 28.33 31.73 0.371 0.364 0.334 0.299 0.263 0 0 0 0
15473 1 22.00 37.16 0.178 0.178 0.178 0.178 0.15 0 0 0 0
15475 1 29.41 35.20 2.092 2.092 2.07 2.042 2.014 0 0 0 0
15480 1 26.58 30.17 0.172 0.161 0.134 0.106 0.078 1 0 0 0
15532 1 32.33 34.76 0.241 0.224 0.196 0.168 0.138 1 0 0 0
15539 0.75 0.75 0.002 0 0 0 0 0 0 0 0
15599 23.41 23.41 0.192 0.141 0.086 0.04 0.015 0 0 0 0
15601 1 26.58 29.80 0.423 0.39 0.31 0.229 0.147 1 0 0 0
15610 11.75 11.74 0.941 0.802 0.222 0 0 0 0 0 0
15672 0 18.41 35.18 0.923 0.923 0.923 0.923 0.874 1 0 0 0
15677 0 21.00 30.82 0.17 0.17 0.17 0.156 0.128 0 0 0 0
15682 1 2.75 24.98 0.013 0.013 0.013 0.013 0.013 0 0 0 0
15708 1 9.41 30.28 0.05 0.05 0.05 0.05 0.05 0 0 0 0
15709 23.41 23.41 0.189 0.137 0.083 0.036 0.012 0 0 0 0
15723 1 26.00 33.89 0.125 0.125 0.12 0.093 0.072 0 0 0 0
15757 1 33.42 4431  11.095 11.095 11.095 11.03 10.948 0 0 0 0
15803 1 14.75 35.49 0.082 0.082 0.082 0.082 0.082 0 0 0 0
15816 1 31.41 47.28 0.234 0.234 0.234 0.234 0.212 0 0 0 0
15834 1 28.58 30.37 0.611 0.546 0.465 0.385 0.298 0 0 0 0
15844 3.75 3.75 0.036 0 0 0 0 0 0 0 0
15845 8.75 8.75 0.089 0.037 0 0 0 0 0 0 0
15889 23.41 23.41  33.659 31.897 23.264 9.409 2.011 0 0 0 1







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
15892 0 28.33 30.28 0.193 0.171 0.143 0.115 0.088 0 0 0 0
15901 1 27.00 28.91 0.209 0.181 0.146 0.111 0.075 0 0 0 0
15927 10.75 10.75 6.13 5.156 0.491 0 0 0 0 0 0
15954 1 26.58 30.02 0.106 0.1 0.082 0.065 0.048 0 0 0 0
15960 1 27.33 30.61 0.182 0.171 0.143 0.115 0.088 0 0 0 0
15965 0 43.00 46.22 0.752 0.701 0.575 0.449 0.32 1 0 0 0
15975 0 28.58 31.88 1.041 1.009 0.928 0.847 0.765 0 0 0 0
15999 1 34.00 38.13 0.249 0.243 0.215 0.188 0.16 0 0 0 0
16000 23.41 23.41 2.249 2.109 1.53 0.621 0.137 0 0 0 0
16030 1 8.41 26.29 0.052 0.052 0.052 0.052 0.04 0 0 0 0
16104 1 16.41 37.21 9.967 9.967 9.967 9.967 9.967 0 1 0 0
16111 22.75 22.74 0.89 0.751 0.171 0.036 0.012 0 0 0 0
16114 0 26.58 29.41 2.19 2.169 2.133 2.017 1.884 1 0 1 0
16142 1 34.00 37.29 0.249 0.238 0.21 0.182 0.155 1 0 1 0
16149 1 28.33 30.07 0.473 0.404 0.278 0.152 0.054 0 0 0 0
16164 1 22.33 25.53 0.553 0.502 0.376 0.249 0.12 0 0 0 0
16166 1 22.33 25.63 0.313 0.301 0.21 0.084 0.032 0 0 0 0
16175 1 42.00 45.23  32.796 32.745 32.619 32.524 32.437 1 0 1 0
16177 13.75 13.75 0.113 0.082 0.032 0 0 0 0 0 0
16184 0 9.67 25.45 0.031 0.031 0.031 0.031 0.017 0 0 0 0
16226 4.00 4.00 0.061 0 0 0 0 0 0 0 0
16238 1 9.75 31.91 2.264 2.264 2.264 2.264 2.264 1 0 1 0
16256 23.41 23.41 2.494 2.354 1.774 0.866 0.381 0 0 0 0
16274 11.41 11.41 0.886 0.743 0.163 0 0 0 0 0 0
16284 0 34.00 43.85 0.154 0.154 0.154 0.137 0.12 0 0 0 0
16308 7.75 7.75 0.106 0.026 0 0 0 0 0 0 0
16414 0 15.33 26.85 0.061 0.061 0.061 0.048 0.031 0 0 0 0
16440 0 17.00 34.76 0.986 0.986 0.986 0.986 0.974 0 0 0 0
16470 0.42 0.42 0.007 0 0 0 0 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
16528 22.75 22.74 0.118 0.084 0.051 0.022 0.007 0 0 0 0
16539 1 24.00 36.14 0.615 0.615 0.615 0.605 0.588 0 0 0 1
16559 2.41 2.41 0.011 0 0 0 0 0 0 0 0
16626 0.42 0.42 0.003 0 0 0 0 0 0 0 0
16686 21.42 21.41 0.111 0.079 0.046 0.017 0.003 0 0 0 0
16694 4.00 4.00 0.035 0 0 0 0 0 0 0 0
16703 6.00 6.00 0.105 0.004 0 0 0 0 0 0 0
16717 1 26.58 29.79 0.357 0.35 0.309 0.274 0.238 0 0 0 0
16795 3.00 3.00 0.024 0 0 0 0 0 0 0 0
16878 0 36.00 39.17 2.475 2.425 2.298 2.172 2.043 0 0 0 0
16891 3.00 3.00 0.036 0 0 0 0 0 0 0 0
16893 11.00 11.00 0.11 0.059 0.005 0 0 0 0 0 0
16913 1 21.33 23.13 0.416 0.315 0.189 0.062 0.017 0 0 0 0
16914 0 3.75 24.55 0.019 0.019 0.019 0.019 0.019 0 0 0 0
16920 20.75 20.74 0.178 0.127 0.073 0.026 0.002 1 0 1 0
16960 14.41 14.41 0.088 0.057 0.024 0 0 0 0 0 0
16968 1 23.58 26.40 0.139 0.122 0.095 0.067 0.039 0 0 0 0
16969 1 6.75 27.55 0.049 0.049 0.049 0.049 0.049 0 0 0 0
16973 1 28.33 31.43 0.189 0.178 0.151 0.123 0.095 0 0 0 0
16974 7.75 7.75 0.197 0.057 0 0 0 0 0 0 0
16982 0 3.00 26.30 0.022 0.022 0.022 0.022 0.022 0 0 0 0
16994 1 31.41 38.21 2.195 2.195 2.119 1.992 1.863 1 0 1 0
17025 14.75 14.74 0.09 0.059 0.025 0 0 0 0 0 0
17030 10.75 10.75 0.109 0.058 0.003 0 0 0 0 0 0
17057 0 14.75 29.11 0.064 0.064 0.064 0.06 0.043 0 0 0 0
17067 9.00 9.00 0.457 0.369 0 0 0 0 0 0 0
17097 1.75 1.75 0.011 0 0 0 0 0 0 0 0
17216 0 25.59 28.78 0.258 0.247 0.219 0.191 0.158 0 0 0 0
17237 0.42 0.42 0.001 0 0 0 0 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
17289 23.41 23.41 33.525 31.74 23.106 9.252 1.854 1 0 0 0
17352 1 39.75 46.77  19.739 19.739 19.729 19.712 19.695 0 0 0 0
17429 2.41 241 0.022 0 0 0 0 0 0 0 0
17455 12.00 12.00 0.077 0.042 0.009 0 0 0 0 0 0
17522 0 31.58 34.88 0.226 0.215 0.187 0.159 0.131 0 0 0 0
17543 11.75 11.74 0.118 0.067 0.013 0 0 0 0 0 0
17569 0 24.58 27.79 0.625 0.592 0.512 0.431 0.349 0 0 0 0
17573 0 8.75 29.77 0.043 0.043 0.043 0.043 0.043 0 0 0 0
17579 22.41 22.41 7.143 7.003 6.423 4.889 0.901 0 0 0 0
17583 0 25.33 28.51 1.359 1.308 1.182 1.055 0.926 0 0 0 0
17585 4.00 4.00 0.126 0 0 0 0 0 0 0 0
17605 13.75 13.75 2.429 1.456 0.032 0 0 0 0 0 0
17648 0.42 0.42 0.002 0 0 0 0 0 0 0 0
17676 0 22.75 44.77 15.705 15.705 15.705 15.705 15.705 1 0 0 1
17682 1 30.58 33.81 0.133 0.126 0.109 0.092 0.075 0 0 0 0
17694 8.75 8.75 0.338 0.287 0 0 0 0 0 0 0
17718 23.41 23.41 0.192 0.141 0.086 0.04 0.015 0 0 0 0
17719 0 26.75 34.55 0.197 0.197 0.186 0.158 0.13 0 0 0 0
17727 0 29.00 32.20 0.123 0.116 0.099 0.082 0.065 0 0 0 0
17733 14.00 14.00 10.856 9.883 5.217 0 0 0 0 0 0
17745 15.00 15.00 0.127 0.082 0.043 0 0 0 0 0 0
17768 1 37.00 46.28 0.163 0.163 0.16 0.143 0.126 0 0 0 0
17795 0 37.41 47.32 0.196 0.196 0.196 0.179 0.162 0 0 0 0
17799 6.75 6.75 0.067 0.015 0 0 0 0 0 0 0
17836 11.41 11.41 2.069 1.095 0.095 0 0 0 0 0 0
17839 0 30.33 33.49 0.173 0.162 0.144 0.127 0.118 0 0 0 0
17847 0 34.41 46.45 0.252 0.252 0.252 0.235 0.207 0 0 0 0
17854 11.00 11.00 6.319 5.332 0.666 0 0 0 0 0 0
17857 1 16.41 35.45 3.249 3.249 3.249 3.249 3.243 1 0 1 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
17872 0 16.41 37.15 1.264 1.264 1.264 1.264 1.264 0 1 0 0
17905 14.00 14.00 20.109 18.347 9.713 0 0 0 0 0 0
17920 10.75 10.75 0.121 0.058 0.003 0 0 0 0 0 0
17939 1 20.75 29.65 0.087 0.087 0.083 0.066 0.049 0 0 0 0
17946 0 22.00 23.80 0.548 0.447 0.32 0.194 0.058 0 0 0 0
17951 1 10.75 29.32 0.346 0.346 0.346 0.346 0.29 0 0 0 0
17969 5.42 5.41 0.038 0 0 0 0 0 0 0 0
17986 1 26.00 45.03 0.205 0.205 0.205 0.205 0.2 0 1 0 1
18014 5.75 5.75 0.034 0.002 0 0 0 0 0 0 0
18016 10.00 10.00 0.097 0.045 0 0 0 0 0 0 0
18027 3.41 3.41 0.101 0 0 0 0 0 0 0 0
18036 11.75 11.74  13.252 12.071 3.438 0 0 0 1 0 0
18046 15.00 15.00 12.269 12.089 11.392 0 0 0 0 0 0
18132 1 28.33 31.28 0.421 0.373 0.292 0.211 0.127 0 0 0 0
18138 1 8.00 30.05 0.066 0.066 0.066 0.066 0.066 0 0 0 0
18216 21.75 21.74 1.018 0.878 0.298 0.019 0.004 0 1 0 0
18240 1 15.00 35.00 0.088 0.088 0.088 0.088 0.088 0 0 0 0
18312 1 25.75 31.55 1.604 1.604 1.539 1.459 1.376 1 0 1 0
18329 1 38.41 47.17 0.274 0.274 0.269 0.241 0.213 0 0 0 0
18384 1 38.33 46.72 0.276 0.276 0.265 0.237 0.209 1 0 1 0
18397 5.75 5.75 0.056 0.004 0 0 0 0 0 0 0
18446 0 19.00 28.03 0.166 0.166 0.159 0.124 0.089 0 0 0 0
18451 23.41 23.41 0.192 0.141 0.086 0.04 0.015 0 0 0 0
18476 22.41 22.41 2.224 2.085 1.505 0.596 0.112 0 0 0 0
18496 0 32.58 35.86 0.255 0.244 0.216 0.196 0.196 1 0 0 0
18497 11.75 11.74 0.118 0.067 0.013 0 0 0 0 0 0
18505 1 29.59 32.34 0.127 0.116 0.099 0.082 0.065 0 0 0 0
18516 21.75 21.74 0.138 0.087 0.047 0.019 0.004 0 0 0 0
18544 13.00 13.00 0.129 0.077 0.023 0 0 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
18546 0 33.00 45.76 0.15 0.15 0.15 0.143 0.126 0 0 0 0
18566 1 36.33 39.49 0.27 0.259 0.232 0.204 0.176 0 0 0 0
18573 0.75 0.75 0.003 0 0 0 0 0 0 0 0
18574 19.00 19.00 0.105 0.073 0.04 0.011 0 0 0 0 0
18654 1 33.00 36.28 3.494 3.487 3.413 3.332 3.25 1 0 1 0
18690 0 22.58 25.77 0.128 0.117 0.089 0.061 0.033 0 0 0 0
18716 7.41 7.41 0.048 0.014 0 0 0 0 0 0 0
18733 14.75 14.74 0.093 0.059 0.025 0 0 1 0 1 0
18741 1 22.33 25.51 0.15 0.139 0.111 0.083 0.056 0 0 0 0
18785 1 9.41 31.45 0.139 0.139 0.139 0.139 0.139 0 0 0 0
18791 7.75 7.75 0.442 0.262 0 0 0 0 0 0 0
18833 22.41 22.41 0.186 0.135 0.081 0.034 0.01 0 0 0 0
18860 23.41 23.41 0.166 0.135 0.086 0.04 0.015 0 0 0 0
18909 1 24.33 26.11 0.668 0.567 0.44 0.314 0.177 0 0 0 0
18934 1 35.59 46.39 1.773 1.773 1.773 1.756 1.739 1 0 0 0
18961 22.41 22.41 0.765 0.725 0.461 0.034 0.01 0 0 0 0
19077 13.42 13.41 0.97 0.79 0.092 0 0 0 0 0 0
19083 0.42 0.42 0.001 0 0 0 0 0 0 0 0
19174 8.75 8.75 0.478 0.339 0 0 0 0 0 0 0
19186 0 19.75 37.11 6.088 6.088 6.088 6.088 6.006 0 0 0 0
19189 0 14.75 31.95 0.115 0.115 0.115 0.115 0.099 0 0 0 0
19195 0 23.00 44.00 0.126 0.126 0.126 0.126 0.126 0 0 0 0
19197 4.75 4.75 1.145 0 0 0 0 0 0 0 0
19210 1.00 1.00 0.003 0 0 0 0 0 0 0 0
19215 1.42 1.42 0.007 0 0 0 0 0 0 0 0
19216 20.75 20.74 0.178 0.127 0.073 0.026 0.002 0 0 0 0
19255 20.75 20.74 0.153 0.102 0.048 0.017 0.002 0 0 0 0
19297 1 26.00 29.34 0.102 0.096 0.079 0.061 0.044 0 0 0 0
19306 1 37.00 45.18 0.165 0.165 0.158 0.141 0.124 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
19307 1 39.00 42.29 0.174 0.167 0.15 0.133 0.116 0 0 0 0
19312 1 10.41 27.57 0.417 0.417 0.417 0.417 0.401 0 0 0 0
19344 0.75 0.75 0.003 0 0 0 0 0 0 0 0
19407 5.75 5.75 0.034 0.002 0 0 0 0 0 0 0
19435 11.00 11.00 0.468 0.434 0.069 0 0 0 0 0 0
19508 1 5.41 25.74 0.033 0.033 0.033 0.033 0.033 0 0 0 0
19518 1 29.33 32.11 0.204 0.187 0.16 0.132 0.104 0 0 0 0
19525 1 23.33 25.08 0.373 0.35 0.283 0.157 0.032 1 0 0 0
19558 3.00 3.00 0.033 0 0 0 0 0 0 0 0
19564 1 33.59 36.80 0.218 0.211 0.194 0.177 0.15 0 0 0 0
19569 1 31.58 34.34 0.375 0.365 0.348 0.276 0.143 1 0 1 0
19636 0 21.33 24.71 0.119 0.108 0.08 0.052 0.024 0 0 0 0
19648 1 24.67 46.56 21.526 21.526 21.526 21.526 21.526 0 1 0 1
19664 0 34.00 37.16 8.733 8.701 8.62 8.539 8.457 0 0 0 0
19669 0 24.33 26.13 0.198 0.169 0.134 0.099 0.067 0 0 0 0
19670 23.00 22.99 27.232 26.258 21.593 8.881 1.483 0 0 0 0
19689 7.00 7.00 0.051 0.011 0 0 0 0 0 0 0
19720 1.00 1.00 0.003 0 0 0 0 0 0 0 0
19760 1 29.59 32.36 0.615 0.599 0.571 0.543 0.515 0 0 0 0
19772 0 25.33 28.61 0.318 0.306 0.279 0.251 0.152 0 0 0 0
19773 9.00 9.00 0.09 0.039 0 0 0 0 0 0 0
19821 0 21.00 37.60 16.966 16.966 16.966 16.966 16.938 0 0 0 0
19846 1 14.75 29.69 0.104 0.104 0.104 0.104 0.076 0 0 0 0
19915 1 28.33 31.13 3.755 3.706 3.626 3.545 3.461 0 0 0 0
19923 0 24.33 28.26 0.481 0.431 0.304 0.21 0.123 0 0 0 0
19944 1 21.75 27.64 0.132 0.132 0.11 0.082 0.054 0 0 0 0
19973 23.41 23.41 9.7 9.668 9.635 8.217 2.011 0 0 0 0
19982 0.42 0.42 0.001 0 0 0 0 1 0 0 0
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Memorandum 1 March 2012

From: David Bussard

Director, Washington Division

National Center for Environment Assessment
U.S. Environmental Protection Agency

To: Diana Wong, Ph.D.
Designated Federal Officer
Science Advisory Board
U.S. EPA

Subject: Data request from the SAB for the external review draft Toxicological Review of Libby
Amphibole

Our memorandum (6 Feb 2012) provided additional information on the exposure-response
modeling presented in chapter 5 and Appendix E of the External Review Draft of the
Toxicological Review of Libby Amphibole Asbestos currently under review, in response to your
request [e-mail, 3 Feb2012, 4:25 PM]. As noted in that memo, we did not provide a response to
the third request for additional model results for the full cohort at the time. These model
parameters, and benchmark concentrations for the full cohort were calculated using the Solver
function in Microsoft Excel. All model outputs for the full cohort using the CumNormal
Michaelis-Menten model are shown in Table E-6 of the draft document. All model output are
shown in Table E-6 of the draft document. There is no additional information to provide
regarding these model parameters.

During discussion at the SAB meeting (6-8 Feb, 2012) it became apparent that you needed
additional information regarding the Tables 1 and 2 attached to our memorandum (6 Feb
2012). Table 1 provided LPT prevalence by deciles of exposure for both the full and subcohorts
analyzed from the OM Scott worker cohort. As requested we have added a column for mean
TSFE for each decile of exposure to this table. This new table is provided as attachment 1
below.

Table 2 in our 6 Feb memo provided the prevalence of localized pleural thickening (LPT) by
quintiles of exposure, and by quintiles of time since first exposure (TSFE). We now understand
that you would like to this information cross-tabulated. Attachment 2 of this memo provides
cross-tabulation of the prevalence of LPT by quintiles of exposure, further stratified by quintiles
of TSFE. It is important to note that this is not the information plotted in Figure E-2 and Figure
E-3 discussed during the meeting.

The five exposure groups in Figure E-2 and Figure E-3 of the draft document are not based on
quintiles of exposure, but rather a priori selected categories of exposure (See page E-16 of the
Draft document.) Per discussion during the SAB panel meeting we are also providing the data







plotted in Figure E-2 and Figure E-3 both by exposure and TSFE categories used in this Figure.
This information is provided in Attachment 3 below.

Attachment 1: Prevalence of localized pleural thickening (LPT) by deciles of exposure for
both the full and subcohorts analyzed from the OM Scott worker cohort.

Attachment 2: Prevalence of localized pleural thickening (LPT) by quintiles of exposure,
and further stratified by quintiles of time since first exposure (TSFE).

Attachment 3: Prevalence of localized pleural thickening (LPT) for the exposure
categories and TSFE categories plotted in Figure E-2 and Figure E-3 of the
External Review Draft of the Toxicological Review of Libby Amphibole Asbestos.







Attachment 1: localized pleural thickening (LPT) prevalence by deciles of exposure for both the full
and subcohorts analyzed from the OM Scott worker cohort.

Table 1. Localized pleural thickening (LPT) prevalence, mean time from first exposure
(TSFE), and mean CHEEC? (unlagged) by decile® of exposure. All CHEEC values are in
units of fibers/cc-yr. All TSFE values are in units of years.

Number of Number of | Prevalence of | Mean CHEEC | Mean TSFE
non-cases LPT cases LPT (unlagged)
Full Cohort (n=434)
Decile 1 41 2 0.0465 0.0109 7.51
Decile 2 42 1 0.0233 0.0444 14.49
Decile 3 43 1 0.0227 0.0912 18.30
Decile 4 40 3 0.0698 0.1259 25.74
Decile 5 37 6 0.1395 0.1729 31.87
Decile 6 34 10 0.2273 0.2497 33.38
Decile 7 38 6 0.1364 0.4811 25.37
Decile 8 32 11 0.2558 1.3752 26.99
Decile 9 34 10 0.2273 4.6877 28.67
Decile 10 32 11 0.2558 19.9230 32.23
Subcohort (n=118)
Decile 1 10 1 0.0909 0.0145 24.87
Decile 2 13 0 0 0.0378 27.13
Decile 3 10 1 0.0909 0.0687 28.89
Decile 4 12 0 0 0.1088 29.16
Decile 5 12 0 0 0.1394 27.36
Decile 6 10 2 0.1667 0.1778 29.93
Decile 7 12 0 0 0.3038 27.80
Decile 8 10 2 0.1667 0.4205 29.02
Decile 9 10 2 0.1667 0.6254 27.16
Decile 10 7 4 0.3636 2.3951 30.77

a. CHEEC is the exposure metric of Cumulative Human Equivalent Exposure Concentration
b. Deciles calculated using the RANK procedure in SAS, among all participants (cases and non-
cases)







Attachment 2: Prevalence of localized pleural thickening (LPT) by quintiles of exposure, and

further stratified by quintiles of time since first exposure (TSFE).

Table 2: LPT prevalence by quintiles® of exposure and time from first exposure (TSFE). All

CHEEC® values are in units of fibers/cc-yr. All TSFE values are in units of years.

Number of non- Number of LPT Prevalence of
cases cases LPT
Full Cohort (n=434)
Quintile 1, CHEEC (0.0001-0.0640 f/cc-yr)
Quintile 1, TSFE (0.42-9.00 yrs) 55 1 0.0179
Quintile 2, TSFE (9.41-23.14 yrs) 1 0 0
Quintile 3, TSFE (23.42-29.77 yrs) 24 2 0.0769
Quintile 4, TSFE (29.78-36.30 yrs) 3 0 0
Quintile 5, TSFE (36.37-47.34 yrs) 0 0 0
Quintile 2, CHEEC (0.0650-0.1390 f/cc-yr)
Quintile 1, TSFE (0.42-9.00 yrs) 12 0 0
Quintile 2, TSFE (9.41-23.14 yrs) 30 1 0.0323
Quintile 3, TSFE (23.42-29.77 yrs) 20 0 0
Quintile 4, TSFE (29,78-36.30 yrs) 18 0 0
Quintile 5, TSFE (36.37-47.34 yrs) 3 3 0.50
Quintile 3, CHEEC (0.1420-0.3200 f/cc-yr)
Quintile 1, TSFE (0.42-9.00 yrs) 4 0 0
Quintile 2, TSFE (9.41-23.14 yrs) 7 1 0.1250
Quintile 3, TSFE (23.42-29.77 yrs) 19 0 0
Quintile 4, TSFE (29,78-36.30 yrs) 18 5 0.2174
Quintile 5, TSFE (36.37-47.34 yrs) 23 10 0.3030
Quintile 4, CHEEC (0.3380-2.2420 f/cc-yr)
Quintile 1, TSFE (0.42-9.00 yrs) 12 0 0
Quintile 2, TSFE (9.41-23.14 yrs) 16 0 0
Quintile 3, TSFE (23.42-29.77 yrs) 16 4 0.25
Quintile 4, TSFE (29,78-36.30 yrs) 20 7 0.2593
Quintile 5, TSFE (36.37-47.34 yrs) 6 6 0.50
Quintile 5, CHEEC (2.2490-34.1520 f/cc-
yr)
Quintile 1, TSFE (0.42-9.00 yrs) 2 0 0
Quintile 2, TSFE (9.41-23.14 yrs) 24 0 0
Quintile 3, TSFE (23.42-29.77 yrs) 8 1 0.1111
Quintile 4, TSFE (29,78-36.30 yrs) 10 6 0.3750
Quintile 5, TSFE (36.37-47.34 yrs) 22 14 0.6667
Subcohort (n=118)
Quintile 1, CHEEC (0.001-0.051 f/cc-yr)
Quintile 1, TSFE (23.14-25.57 yrs) 12 1 0.0763
Quintile 2, TSFE (25.64-26.81 yrs) 6 0 0
Quintile 3, TSFE (26.85-29.45 yrs) 2 0 0








Quintile 4, TSFE (29.50-30.79 yrs) 2 0 0
Quintile 5, TSFE (30.83-32.63 yrs) 0 0
Quintile 2, CHEEC (0.0520-0.1230 f/cc-yr)
Quintile 1, TSFE (23.14-25.57 yrs) 1 0 0
Quintile 2, TSFE (25.64-26.81 yrs) 5 0 0
Quintile 3, TSFE (26.85-29.45 yrs) 5 0 0
Quintile 4, TSFE (29.50-30.79 yrs) 6 1 0.1429
Quintile 5, TSFE (30.83-32.63 yrs) 5 0 0
Quintile 3, CHEEC (0.1280-0.1980 f/cc-yr)
Quintile 1, TSFE (23.14-25.57 yrs) 3 0 0
Quintile 2, TSFE (25.64-26.81 yrs) 5 0 0
Quintile 3, TSFE (26.85-29.45 yrs) 4 0 0
Quintile 4, TSFE (29.50-30.79 yrs) 5 1 0.1667
Quintile 5, TSFE (30.83-32.63 yrs) 5 1 0.1667
Quintile 4, CHEEC (0.2000-0.4730 f/cc-yr)
Quintile 1, TSFE (23.14-25.57 yrs) 2 1 0.3333
Quintile 2, TSFE (25.64-26.81 yrs) 5 0 0
Quintile 3, TSFE (26.85-29.45 yrs) 6 0 0
Quintile 4, TSFE (29.50-30.79 yrs) 5 1 0.1667
Quintile 5, TSFE (30.83-32.63 yrs) 4 0 0
Quintile 5, CHEEC (0.4810-5.5120 f/cc-yr)
Quintile 1, TSFE (23.14-25.57 yrs) 2 1 0.3333
Quintile 2, TSFE (25.64-26.81 yrs) 3 0 0
Quintile 3, TSFE (26.85-29.45 yrs) 5 2 0.2857
Quintile 4, TSFE (29.50-30.79 yrs) 3 0 0
Quintile 5, TSFE (30.83-32.63 yrs) 4 3 0.4286

a. Quintiles calculated using the RANK procedure in SAS, among all participants (cases and
non-cases)
b. CHEEC is the exposure metric of Cumulative Human Equivalent Exposure Concentration








Attachment 3: Prevalence of localized pleural thickening (LPT) for the exposure categories and
TSFE categories plotted in Figure E-2 and Figure E-3 of the External Review Draft of the
Toxicological Review of Libby Amphibole Asbestos. Note that the plots were constructed with
binned data, but the modeling was conducted with individual data.

The first two tables below are copies of the tables that appear to the right of the figures in the appendix.

CHEEC Bins (f/cc-

yrs)

Bin No. Min Max Mean N Cases Prev
CHEEC 1 0 0.05 0.021 67 2 3.0%
CHEEC 2 0.05 0.1 0.071 44 1 2.3%
CHEEC 3 0.1 0.2 0.145 108 10 9.3%
CHEEC 4 0.2 1 0.452 101 20 19.8%
CHEECS5 1 35 9.728 114 28 24.6%
T Bins
(yrs)

Index Min Max Mean N Cases Prev
T1 0 10 4.39 87 1 1.1%
T2 10 20 12.69 53 0 0.0%
T3 20 30 25.41 123 8 6.5%
T4 30 40 34.50 118 27 22.9%
T5 40 50 45.76 53 25 47.2%








Data for Individual Cells

Number of individuals in each bin

CHEEC
T Bin 1 2 3 4 5
1 47 17 6 11 6 87
2 0 7 16 7 23 53
3 20 12 43 30 18 123
4 0 8 28 39 43 118
5 0 0 15 14 24 53
67 44 108 101 114 434
Number of
Casesin
each bin
CHEEC Bin
T Bin 1 2 3 4 5
1 1 0 0 0 0 1
2 0 0 0 0 0 0
3 1 1 1 4 1 8
4 0 0 4 11 12 27
5 0 0 5 5 15 25
2 1 10 20 28 61
Prevalence
CHEEC Bin
T Bin 1 2 3 4 5
0.02 0.07 0.15 0.45 9.73
1 439 | 21% 0.0% 0.0% 0.0% 0.0% 1.1% 2.1%
2 12.69 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
3 2541 | 50% 83% 2.3% 13.3%  5.6% 6.5% 13.3%
4 34.50 0.0% 143% 282% 27.9% | 229% 28.2%
5 45.76 333% 357% 625% | 47.2%  62.5%

30% 23% 9.3% 198% 24.6%
50% 83% 333% 357% 62.5%














From: Diana-M Wong

To: Danielle DeVoney; Bob Benson

Cc: Bob Sonawane; Deborah McKean
Subject: Clarification for Request of Raw Data
Date: 01/24/2012 02:53 PM

I spoke with the SAB panel member.

The request for "raw" data, item #5, is for the data files of the primary subset and
full cohort, ready to be used for analysis.

The files should include estimated exposure, outcome measures, and other co-
variates. Thanks.

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049
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From: Danielle DeVoney

To: Diana-M Wong

Subject: Fw: Libby RfC - SAB request Fw: Request For Additional Information

Date: 01/23/2012 07:51 PM

Diana -

Hi - I believe we need further clarification of the first request.

See Glinda's note below. This makes sense - from the perspective of what an
epidemiologist might request for the data. Can you contact the SAB member and
clarify? This would also make sense with the raw data being a separate request.

dd

Danielle DeVoney, PhD, DABT, PE

National Center for Environmental Assessment
USEPA Office of Research and Development
1200 Pennsylvania Ave., NW (8623P)
Washington, DC 20460

703.347.8558

FAX: 703.347.8692

From:  Glinda Cooper/DC/USEPA/US

To: Danielle DeVoney/DC/USEPA/US@EPA

Cc: Bob Benson/R8/USEPA/US@EPA, Bob Sonawane/DC/USEPA/US@EPA, David
Berry/R8/USEPA/US@EPA, Deborah McKean/R8/USEPA/US@EPA, Krista
Christensen/DC/USEPA/US@EPA, Leonid Kopylev/DC/USEPA/US@EPA, Maureen
Gwinn/DC/USEPA/US@EPA, Thomas Bateson/DC/USEPA/US@EPA

Date: 01/23/2012 07:43 PM

Subject:  Re: Libby RfC - SAB request Fw: Request For Additional Information

To me, #1 below is ambiguous, and would warrant clarification about what the
reviewer actually wants. If I asked someone to provide me "more basic data
description for the primary subset and full cohort...”™ | would
NOT want to be given a dataset. What | would like to see is descriptive
statistics (i.e., summary statistics - mean, median, interquartile range,
95th percentile etc. - describing the distribution of key variables such as
age first exposure, length of follow-up, exposure measures, etc. | would
also want to see the amount of missing data for key variables. So,
before you go to the trouble of creating datasets, | think it's worth
looking at what is actually in the document (from a descriptive statistics
point of view), and what can easily be generated to fill in the gaps, and
then asking if this is sufficient.

Glinda



mailto:CN=Danielle DeVoney/OU=DC/O=USEPA/C=US

mailto:CN=Diana-M Wong/OU=DC/O=USEPA/C=US@EPA









From: Danielle DeVoney

To: Diana-M Wong

Cc: Bob Benson; Krista Christensen; Bob Sonawane; Thomas Bateson
Subject: Fw: Marysville cohort files to forward to Diana Wong for posting
Date: 03/01/2012 03:16 PM

Attachments: Marysville files combined.pdf

Diana -

Hi - Here are the analytical files for posting.

Danielle

Danielle DeVoney, PhD, DABT, PE

National Center for Environmental Assessment
USEPA Office of Research and Development
1200 Pennsylvania Ave., NW (8623P)
Washington, DC 20460

703.347.8558

FAX: 703.347.8692

From: Charles Ris/DC/USEPA/US

To: Danielle DeVoney/DC/USEPA/US@EPA

Date:  03/01/2012 03:07 PM

Subject:  Marysville cohort files to forward to Diana Wong for posting

Probably should copy Bob Benson also
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March 1, 2012

Memorandum

To: Diana Wong
DFO, Science Advisory Board, 1400R

From: David Bussard
Director, NCEA-Washington, 8623P

RE: Public request for Marysville Cohort Data Used by EPA in the Libby Assessment

We appreciate your giving us time to consult as to whether there was any Privacy Act or other issues
related to posting information on the Marysville cohort sent to you by Bob Benson, Region 8.

| understand that EPA can share the information as long as it does not include data elements that would
otherwise be considered personal identifiable information. The data files contain exposure- response
data for the Marysville cohort as it pertains to the exposure -response analysis performed by EPA in the
draft Libby assessment. These data sets have been approved for release by the University of Cincinnati
researchers and their Institutional Review Board which oversees the release of health data.

The files provided to you by Bob Benson on January 25, 2012, were properly de-identified and as such
could be released, however, we noted that it would be preferable to do some cleanup of the files to make
them more user friendly and we have now done that. We have also added a key to symbols and other
nomenclature used. The modified data files to follow can be posted.







March 1, 2012

This attachment contains the data from the Marysville cohort. The attachment
"MarysvilleData_FullCohort_1March2012.pdf" contains data on 434 individuals, with a health
exam in either 1980 or 2002-2005 (one observation included per individual). The attachment
"MarysvilleData_Subcohort_1March2012.pdf" contains data on 118 individuals hired in 1972 or
later, with a health exam in 2002-2005.

Each sheet contains the following variables:

Variable Name

Comment

ID

Unique subject identifier

Ever Smoke

History of ever smoking (0=no, 1=yes). Note that this information is only
available for those examined in 2002-2005 (blank cell indicates no data)

Job Duration

Job duration in years

Time From Hire
Date to Health
Exam

Time from hire date to health exam in years

CE Cumulative exposure, expressed as CHEEC, in fibers/cc-years

Cumulative exposure with a 5 year lag, expressed as CHEEC, in fibers/cc-
CE5 years

Cumulative exposure with a 10 year lag, expressed as CHEEC, in fibers/cc-
CE10 years

Cumulative exposure with a 15 year lag, expressed as CHEEC, in fibers/cc-
CE15 years

Cumulative exposure with a 20 year lag, expressed as CHEEC, in fibers/cc-
CE20 years

Discrete Pleural

Presence of discrete pleural plaques (localized pleural thickening) on x-ray
examination (0=no, 1=yes)

Diffuse Pleural

Presence of diffuse pleural thickening on x-ray examination (0=no, 1=yes)

Bilateral Discrete
Pleural

Presence of bilateral discrete pleural plaques (localized pleural thickening)
on x-ray examination (0=no, 1=yes)

Interstitial

Presence of interstitial abnormalities (parenchymal changes) on x-ray
examination (0=no, 1=yes)

Note: the first data file is the Marysville subcohort and the second file is the full cohort.








Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
10300 1 6.75 24.80 0.022 0.022 0.022 0.022 0.015 0 0 0 0
10367 1 23.33 26.56 0.138 0.126 0.099 0.071 0.043 0 0 0 0
10371 0 28.58 31.88 0.462 0.451 0.423 0.395 0.342 0 0 0 0
10395 1 0.25 23.80 0.001 0.001 0.001 0.001 0.001 0 0 0 0
10396 0 8.75 29.96 0.076 0.076 0.076 0.076 0.076 0 0 0 0
10527 0 24.33 27.56 0.059 0.059 0.059 0.058 0.041 0 0 0 0
10664 1 23.75 28.04 0.297 0.281 0.2 0.119 0.054 0 0 0 0
10736 0 6.41 25.41 0.033 0.033 0.033 0.033 0.028 0 0 0 0
10852 0 7.75 25.86 0.051 0.051 0.051 0.051 0.043 0 0 0 0
11028 0 21.00 25.81 0.115 0.115 0.087 0.059 0.033 0 0 0 0
11052 1 23.33 26.11 0.567 0.491 0.365 0.238 0.106 0 0 0 0
11102 1 19.75 31.50 0.161 0.161 0.161 0.14 0.105 1 0 1 0
11197 0 21.00 24.22 0.022 0.022 0.022 0.022 0.014 0 0 0 0
11214 1 28.33 30.78 0.579 0.558 0.522 0.487 0.451 0 0 0 0
11248 0 6.75 24.94 0.024 0.024 0.024 0.024 0.017 0 0 0 0
11293 0 25.00 30.02 0.32 0.32 0.285 0.25 0.224 0 0 0 0
11435 1 24.58 26.38 0.803 0.738 0.649 0.54 0.426 0 0 0 0
11477 1 2.75 24.77 0.01 0.01 0.01 0.01 0.01 0 0 0 0
11582 1 23.33 25.13 0.138 0.115 0.088 0.06 0.032 0 0 0 0
11657 0 29.00 32.22 1.017 0.966 0.84 0.75 0.621 0 0 0 0
11658 1 21.33 24.53 0.552 0.501 0.375 0.249 0.12 1 0 0 0
11663 1 24.75 28.42 0.16 0.154 0.126 0.099 0.071 0 0 0 0
11710 1 14.00 27.80 0.665 0.665 0.665 0.64 0.511 0 0 0 0
11768 1 22.33 25.79 0.357 0.325 0.244 0.164 0.081 0 0 0 0
11769 1 10.41 24.23 0.145 0.145 0.145 0.12 0.022 0 0 0 0
11826 1 27.33 29.76 0.396 0.379 0.351 0.324 0.296 0 0 0 0
12136 0 3.00 25.66 0.012 0.012 0.012 0.012 0.012 0 0 0 0
12151 1 24.00 26.80 0.114 0.098 0.07 0.042 0.027 0 0 0 0
12369 0 5.00 26.05 0.018 0.018 0.018 0.018 0.018 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
12454 1 26.58 29.88 0.172 0.161 0.134 0.106 0.078 0 0 0 0
12507 0 26.33 29.50 0.129 0.122 0.105 0.088 0.071 0 0 0 0
12524 0 2.41 24.37 0.012 0.012 0.012 0.012 0.012 0 0 0 0
12690 1 24.58 28.38 0.853 0.839 0.804 0.687 0.558 1 0 0 0
12922 1 26.33 29.28 2.613 2.592 2.53 2.404 2.271 0 0 0 0
12923 0 27.33 30.11 2.54 2.491 2.411 2.33 2.246 0 0 0 0
12974 0 23.58 26.80 0.139 0.128 0.1 0.072 0.045 0 0 0 0
12979 1 27.33 30.55 0.182 0.171 0.143 0.115 0.088 0 0 0 0
13269 0 14.75 26.51 0.08 0.08 0.08 0.064 0.036 0 0 0 0
13310 1 9.66 31.75 0.051 0.051 0.051 0.051 0.051 0 0 0 0
13474 0 4.75 25.55 0.026 0.026 0.026 0.026 0.026 0 0 0 0
13477 0 8.41 29.44 0.079 0.079 0.079 0.079 0.079 0 0 0 0
13497 1 27.00 30.24 0.431 0.42 0.392 0.364 0.336 0 0 0 0
13725 1 14.00 32.19 0.391 0.391 0.391 0.391 0.338 0 0 0 0
13742 0 15.41 31.48 0.072 0.072 0.072 0.072 0.058 0 0 0 0
13773 0 28.00 30.83 0.136 0.115 0.089 0.072 0.055 0 0 0 0
13861 1 5.75 26.50 0.037 0.037 0.037 0.037 0.037 0 0 0 0
13882 0 9.41 31.29 0.176 0.176 0.176 0.176 0.176 0 0 0 0
14061 0 3.00 24.04 0.009 0.009 0.009 0.009 0.009 1 0 0 0
14101 1 12.42 32.62 0.106 0.106 0.106 0.106 0.106 0 0 0 0
14154 1 23.33 26.55 0.305 0.255 0.128 0.071 0.043 0 0 0 0
14210 0 22.00 25.43 0.472 0.422 0.295 0.169 0.04 0 0 0 0
14334 1 26.58 28.36 0.172 0.15 0.122 0.095 0.067 0 0 0 0
14451 0 12.41 31.07 2.451 2.451 2.451 2.451 2.435 1 0 1 0
14494 0 8.42 28.30 0.038 0.038 0.038 0.038 0.038 0 0 0 0
14564 0 23.58 26.38 0.366 0.317 0.236 0.156 0.071 0 0 0 0
14567 1 5.00 25.56 0.026 0.026 0.026 0.026 0.026 0 0 0 0
14635 1 19.75 30.78 0.086 0.086 0.086 0.086 0.086 0 0 0 0
14647 0 22.33 25.69 0.2 0.15 0.059 0.059 0.059 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
14709 1 6.59 29.61 0.061 0.061 0.061 0.061 0.061 1 0 0 0
14886 0 28.33 31.25 5.512 5.436 5.31 5.183 5.051 0 0 0 0
14899 0 28.00 31.20 0.116 0.109 0.092 0.075 0.058 0 0 0 0
14954 0 17.00 25.80 0.098 0.098 0.091 0.061 0.033 0 0 0 0
15422 0 28.33 31.73 0.371 0.364 0.334 0.299 0.263 0 0 0 0
15480 1 26.58 30.17 0.172 0.161 0.134 0.106 0.078 1 0 0 0
15601 1 26.58 29.80 0.423 0.39 0.31 0.229 0.147 1 0 0 0
15677 0 21.00 30.82 0.17 0.17 0.17 0.156 0.128 0 0 0 0
15682 1 2.75 24.98 0.013 0.013 0.013 0.013 0.013 0 0 0 0
15708 1 9.41 30.28 0.05 0.05 0.05 0.05 0.05 0 0 0 0
15834 1 28.58 30.37 0.611 0.546 0.465 0.385 0.298 0 0 0 0
15892 0 28.33 30.28 0.193 0.171 0.143 0.115 0.088 0 0 0 0
15901 1 27.00 28.91 0.209 0.181 0.146 0.111 0.075 0 0 0 0
15954 1 26.58 30.02 0.106 0.1 0.082 0.065 0.048 0 0 0 0
15960 1 27.33 30.61 0.182 0.171 0.143 0.115 0.088 0 0 0 0
15975 0 28.58 31.88 1.041 1.009 0.928 0.847 0.765 0 0 0 0
16030 1 8.41 26.29 0.052 0.052 0.052 0.052 0.04 0 0 0 0
16114 0 26.58 29.41 2.19 2.169 2.133 2.017 1.884 1 0 1 0
16149 1 28.33 30.07 0.473 0.404 0.278 0.152 0.054 0 0 0 0
16164 1 22.33 25.53 0.553 0.502 0.376 0.249 0.12 0 0 0 0
16166 1 22.33 25.63 0.313 0.301 0.21 0.084 0.032 0 0 0 0
16184 0 9.67 25.45 0.031 0.031 0.031 0.031 0.017 0 0 0 0
16238 1 9.75 31.91 2.264 2.264 2.264 2.264 2.264 1 0 1 0
16414 0 15.33 26.85 0.061 0.061 0.061 0.048 0.031 0 0 0 0
16717 1 26.58 29.79 0.357 0.35 0.309 0.274 0.238 0 0 0 0
16913 1 21.33 23.13 0.416 0.315 0.189 0.062 0.017 0 0 0 0
16914 0 3.75 24.55 0.019 0.019 0.019 0.019 0.019 0 0 0 0
16968 1 23.58 26.40 0.139 0.122 0.095 0.067 0.039 0 0 0 0
16969 1 6.75 27.55 0.049 0.049 0.049 0.049 0.049 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
16973 1 28.33 31.43 0.189 0.178 0.151 0.123 0.095 0 0 0 0
16982 0 3.00 26.30 0.022 0.022 0.022 0.022 0.022 0 0 0 0
17057 0 14.75 29.11 0.064 0.064 0.064 0.06 0.043 0 0 0 0
17216 0 25.59 28.78 0.258 0.247 0.219 0.191 0.158 0 0 0 0
17569 0 24.58 27.79 0.625 0.592 0.512 0.431 0.349 0 0 0 0
17573 0 8.75 29.77 0.043 0.043 0.043 0.043 0.043 0 0 0 0
17583 0 25.33 28.51 1.359 1.308 1.182 1.055 0.926 0 0 0 0
17727 0 29.00 32.20 0.123 0.116 0.099 0.082 0.065 0 0 0 0
17939 1 20.75 29.65 0.087 0.087 0.083 0.066 0.049 0 0 0 0
17946 0 22.00 23.80 0.548 0.447 0.32 0.194 0.058 0 0 0 0
17951 1 10.75 29.32 0.346 0.346 0.346 0.346 0.29 0 0 0 0
18132 1 28.33 31.28 0.421 0.373 0.292 0.211 0.127 0 0 0 0
18138 1 8.00 30.05 0.066 0.066 0.066 0.066 0.066 0 0 0 0
18312 1 25.75 31.55 1.604 1.604 1.539 1.459 1.376 1 0 1 0
18446 0 19.00 28.03 0.166 0.166 0.159 0.124 0.089 0 0 0 0
18690 0 22.58 25.77 0.128 0.117 0.089 0.061 0.033 0 0 0 0
18741 1 22.33 25.51 0.15 0.139 0.111 0.083 0.056 0 0 0 0
18785 1 9.41 31.45 0.139 0.139 0.139 0.139 0.139 0 0 0 0
18909 1 24.33 26.11 0.668 0.567 0.44 0.314 0.177 0 0 0 0
19189 0 14.75 31.95 0.115 0.115 0.115 0.115 0.099 0 0 0 0
19297 1 26.00 29.34 0.102 0.096 0.079 0.061 0.044 0 0 0 0
19312 1 10.41 27.57 0.417 0.417 0.417 0.417 0.401 0 0 0 0
19508 1 5.41 25.74 0.033 0.033 0.033 0.033 0.033 0 0 0 0
19525 1 23.33 25.08 0.373 0.35 0.283 0.157 0.032 1 0 0 0
19636 0 21.33 24.71 0.119 0.108 0.08 0.052 0.024 0 0 0 0
19669 0 24.33 26.13 0.198 0.169 0.134 0.099 0.067 0 0 0 0
19772 0 25.33 28.61 0.318 0.306 0.279 0.251 0.152 0 0 0 0
19846 1 14.75 29.69 0.104 0.104 0.104 0.104 0.076 0 0 0 0
19915 1 28.33 31.13 3.755 3.706 3.626 3.545 3.461 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
19923 0 24.33 28.26 0.481 0.431 0.304 0.21 0.123 0 0 0 0
19944 1 21.75 27.64 0.132 0.132 0.11 0.082 0.054 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
10093 1 24.75 46.73 14.956 14.956 14.956 14.956 14.956 1 0 0 0
10114 1 36.58 39.76  25.861 25.811 25.684 25.558 25.429 1 0 1 0
10162 14.75 14.74 22.634 20.855 12.221 0 0 0 0 0 0
10185 0 36.00 44.94 0.261 0.261 0.255 0.227 0.2 0 0 0 0
10233 22.00 22.00 0.07 0.038 0.003 0.003 0.003 0 0 0 0
10236 7.75 7.75 2.929 1.167 0 0 0 0 0 0 0
10237 5.75 5.75 0.21 0.034 0 0 0 0 0 0 0
10293 1 31.58 34.41 0.315 0.239 0.181 0.153 0.126 0 0 0 0
10298 6.75 6.75 0.041 0.009 0 0 0 0 0 0 0
10300 1 6.75 24.80 0.022 0.022 0.022 0.022 0.015 0 0 0 0
10309 1 41.33 44.51 2.122 2.071 1.945 1.818 1.741 1 0 1 0
10367 1 23.33 26.56 0.138 0.126 0.099 0.071 0.043 0 0 0 0
10371 0 28.58 31.88 0.462 0.451 0.423 0.395 0.342 0 0 0 0
10383 2.41 2.41 0.011 0 0 0 0 0 0 0 0
10386 1 37.41 47.33 0.165 0.165 0.165 0.148 0.131 0 0 0 0
10394 1 27.41 35.43 7.018 7.018 7.011 6.994 6.977 1 0 1 0
10395 1 0.25 23.80 0.001 0.001 0.001 0.001 0.001 0 0 0 0
10396 0 8.75 29.96 0.076 0.076 0.076 0.076 0.076 0 0 0 0
10423 1 44.00 47.23 0.275 0.264 0.241 0.224 0.206 0 0 0 0
10456 0 31.58 3350 11.781 11.759 11.731 11.703 11.675 0 1 0 0
10470 23.41 23.41 0.131 0.086 0.053 0.024 0.009 0 0 0 0
10513 0 39.75 4399 12.928 12.903 12.776 12.65 12.517 1 0 1 0
10527 0 24.33 27.56 0.059 0.059 0.059 0.058 0.041 0 0 0 0
10664 1 23.75 28.04 0.297 0.281 0.2 0.119 0.054 0 0 0 0
10734 0 24.00 47.19 0.13 0.13 0.13 0.13 0.13 0 0 0 0
10736 0 6.41 25.41 0.033 0.033 0.033 0.033 0.028 0 0 0 0
10753 3.75 3.75 0.397 0 0 0 0 0 0 0 0
10754 10.00 10.00 0.219 0.039 0 0 0 0 0 0 0
10795 1 15.00 38.39 21.686 21.686 21.686 21.686 21.686 0 1 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
10812 0 24.00 43.84 0.119 0.119 0.119 0.119 0.119 1 0 1 0
10835 3.41 3.41 0.02 0 0 0 0 0 0 0 0
10839 0 40.75 44.76 9.314 9.31 9.293 9.276 9.259 0 0 0 0
10846 10.75 10.75 3.332 2.358 0.068 0 0 0 0 0 0
10852 0 7.75 25.86 0.051 0.051 0.051 0.051 0.043 0 0 0 0
10858 1.00 1.00 0.003 0 0 0 0 0 0 0 0
10910 1.75 1.75 0.011 0 0 0 0 0 0 0 0
10920 2.75 2.75 0.022 0 0 0 0 0 0 0 0
10924 0 31.33 34.89 0.224 0.213 0.186 0.158 0.13 0 0 0 0
10957 5.75 5.75 1.149 0.23 0 0 0 0 0 0 0
10968 10.41 10.41 0.089 0.01 0 0 0 0 0 0 0
10971 11.41 11.41 0.115 0.063 0.009 0 0 0 0 0 0
11028 0 21.00 25.81 0.115 0.115 0.087 0.059 0.033 0 0 0 0
11048 1 31.00 33.79 1.97 1.922 1.841 1.76 1.676 0 0 0 0
11052 1 23.33 26.11 0.567 0.491 0.365 0.238 0.106 0 0 0 0
11054 0 41.33 44.54 0.255 0.241 0.206 0.171 0.135 0 0 0 0
11099 1 31.58 34.36 0.555 0.544 0.527 0.51 0.493 1 0 0 0
11102 1 19.75 31.50 0.161 0.161 0.161 0.14 0.105 1 0 1 0
11171 2.75 2.75 0.022 0 0 0 0 0 0 0 0
11173 1 39.41 46.94 0.179 0.179 0.168 0.151 0.134 1 0 0 0
11197 0 21.00 24.22 0.022 0.022 0.022 0.022 0.014 0 0 0 0
11203 14.41 14.41 11.713 10.74 6.074 0 0 0 0 0 0
11214 1 28.33 30.78 0.579 0.558 0.522 0.487 0.451 0 0 0 0
11230 1 35.58 38.34 3.238 3.227 3.21 3.193 3.176 0 0 0 0
11248 0 6.75 24.94 0.024 0.024 0.024 0.024 0.017 0 0 0 0
11293 0 25.00 30.02 0.32 0.32 0.285 0.25 0.224 0 0 0 0
11395 12.00 12.00 2.734 1.76 0.009 0 0 0 0 0 0
11416 1 20.41 37.20 4.582 4.582 4.582 4.582 4.503 0 0 0 0
11435 1 24.58 26.38 0.803 0.738 0.649 0.54 0.426 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
11437 0 36.00 39.88 0.911 0.908 0.89 0.873 0.856 0 0 0 0
11460 13.75 13.75 0.107 0.076 0.032 0 0 0 0 0 0
11476 12.42 12.41 15.476 13.714 5.08 0 0 0 0 0 0
11477 1 2.75 24.77 0.01 0.01 0.01 0.01 0.01 0 0 0 0
11514 13.75 13.75 0.138 0.086 0.032 0 0 0 0 0 0
11517 13.42 13.41 0.082 0.051 0.017 0 0 0 0 0 0
11582 1 23.33 25.13 0.138 0.115 0.088 0.06 0.032 0 0 0 0
11588 23.41 23.41 0.118 0.086 0.053 0.024 0.009 0 0 0 0
11589 1 31.00 38.55 14.279 14.279 14.229 14.102 13.973 0 0 0 0
11615 1.75 1.75 0.011 0 0 0 0 0 0 0 0
11621 1.00 1.00 0.003 0 0 0 0 0 0 0 0
11630 1 41.75 46.76 0.602 0.602 0.475 0.349 0.22 1 0 0 0
11643 1 32.33 35.78 1.98 1.948 1.867 1.786 1.704 0 0 0 0
11657 0 29.00 32.22 1.017 0.966 0.84 0.75 0.621 0 0 0 0
11658 1 21.33 24.53 0.552 0.501 0.375 0.249 0.12 1 0 0 0
11663 1 24.75 28.42 0.16 0.154 0.126 0.099 0.071 0 0 0 0
11710 1 14.00 27.80 0.665 0.665 0.665 0.64 0.511 0 0 0 0
11732 1 30.58 38.94 3.463 3.463 3.452 3.424 3.396 0 0 0 0
11768 1 22.33 25.79 0.357 0.325 0.244 0.164 0.081 0 0 0 0
11769 1 10.41 24.23 0.145 0.145 0.145 0.12 0.022 0 0 0 0
11806 7.00 7.00 0.069 0.017 0 0 0 0 0 0 0
11826 1 27.33 29.76 0.396 0.379 0.351 0.324 0.296 0 0 0 0
11857 2.41 2.41 0.023 0 0 0 0 0 0 0 0
11878 1.75 1.75 0.018 0 0 0 0 0 0 0 0
11925 1 36.75 44.63 9.664 9.664 9.657 9.64 9.623 1 0 1 0
11938 6.41 6.41 0.625 0.573 0 0 0 0 0 0 0
11941 1 32.00 35.21 0.23 0.219 0.191 0.164 0.136 1 0 0 0
11942 21.42 21.41 13.984 13.844 12.17 4,702 0.715 0 0 0 0
12005 11.41 11.41 3.762 3.711 1.336 0 0 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
12015 15.00 15.00 3.553 3.356 1.319 0 0 0 0 0 0
12017 0 41.33 44,55  19.227 19.213 19.178 19.143 19.107 1 0 0 0
12057 22.75 22.74 0.189 0.137 0.083 0.036 0.012 0 0 0 0
12121 5.42 5.41 0.465 0 0 0 0 0 0 0 0
12136 0 3.00 25.66 0.012 0.012 0.012 0.012 0.012 0 0 0 0
12151 1 24.00 26.80 0.114 0.098 0.07 0.042 0.027 0 0 0 0
12204 6.75 6.75 0.433 0.015 0 0 0 0 0 0 0
12212 1 32.00 35.29 0.247 0.235 0.208 0.18 0.152 0 0 0 0
12254 11.41 11.41 0.115 0.063 0.009 0 0 0 0 0 0
12368 23.41 23.41 0.118 0.086 0.053 0.024 0.009 0 0 0 0
12369 0 5.00 26.05 0.018 0.018 0.018 0.018 0.018 0 0 0 0
12379 1 31.00 43.78 0.685 0.685 0.685 0.685 0.685 0 0 0 0
12416 0 28.41 35.41 0.953 0.953 0.936 0.908 0.905 0 0 0 0
12430 1 42.41 47.21  34.152 34.152 34.026 33.899 33.77 1 0 1 1
12444 20.75 20.74 2.142 2.003 1.423 0.515 0.03 0 0 0 0
12454 1 26.58 29.88 0.172 0.161 0.134 0.106 0.078 0 0 0 0
12504 1.00 1.00 0.006 0 0 0 0 0 0 0 0
12507 0 26.33 29.50 0.129 0.122 0.105 0.088 0.071 0 0 0 0
12524 0 2.41 24.37 0.012 0.012 0.012 0.012 0.012 0 0 0 0
12640 23.00 22.99 0.116 0.085 0.052 0.023 0.008 0 0 0 0
12647 1.42 1.42 0.004 0 0 0 0 0 0 0 0
12672 2.00 2.00 0.013 0 0 0 0 0 0 0 0
12690 1 24.58 28.38 0.853 0.839 0.804 0.687 0.558 1 0 0 0
12833 1 33.59 36.36 0.211 0.201 0.184 0.167 0.144 1 0 1 0
12857 6.41 6.41 0.219 0.08 0 0 0 0 0 0 0
12895 1 36.58 38.38 0.43 0.366 0.285 0.204 0.166 0 0 0 0
12909 1.42 1.42 0.007 0 0 0 0 0 0 0 0
12910 20.42 20.41 0.108 0.077 0.044 0.015 0 0 0 0 0
12922 1 26.33 29.28 2.613 2.592 2.53 2.404 2.271 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
12923 0 27.33 30.11 2.54 2.491 2411 2.33 2.246 0 0 0 0
12924 0 41.41 46.17 30.263 30.263 30.182 30.101 30.019 0 0 0 0
12971 0 25.41 47.15 33.672 33.672 33.672 33.672 33.672 0 0 0 0
12974 0 23.58 26.80 0.139 0.128 0.1 0.072 0.045 0 0 0 0
12979 1 27.33 30.55 0.182 0.171 0.143 0.115 0.088 0 0 0 0
13001 1 36.33 39.54  25.566 25.515 25.389 25.262 25.133 0 1 0 0
13007 3.41 3.41 0.051 0 0 0 0 0 0 0 0
13091 1 33.33 36.54 0.171 0.164 0.147 0.13 0.113 0 0 0 0
13131 18.00 18.00 15.307 14.334 9.668 2.2 0 0 0 0 0
13200 1 30.00 34.61 0.215 0.215 0.187 0.159 0.131 0 0 0 0
13237 1 12.00 33.28 0.065 0.065 0.065 0.065 0.065 0 0 0 0
13269 0 14.75 26.51 0.08 0.08 0.08 0.064 0.036 0 0 0 0
13274 23.41 23.41 1.701 1.649 1.595 1.548 1.524 0 0 0 0
13278 1 34.58 37.57 7.956 7.88 7.754 7.628 7.495 0 1 0 0
13289 1 33.41 46.21 0.246 0.246 0.246 0.235 0.207 0 1 0 0
13291 22.41 22.41 0.117 0.083 0.05 0.021 0.006 0 0 0 0
13294 4.00 4.00 0.037 0 0 0 0 0 0 0 0
13310 1 9.66 31.75 0.051 0.051 0.051 0.051 0.051 0 0 0 0
13327 1 42.33 45.51 14.325 14.293 14.212 14.113 13.984 0 0 0 0
13335 23.41 23.41 2.249 2.109 1.53 0.621 0.137 0 0 0 0
13390 11.41 11.41 4.371 4.191 2.478 0 0 0 0 0 0
13394 6.75 6.75 0.048 0.009 0 0 0 0 0 0 0
13402 9.42 9.41 0.059 0.027 0 0 0 0 0 0 0
13426 1 31.33 34.49 2.024 1.973 1.847 1.72 1.591 0 0 0 0
13433 1 33.33 36.11 0.243 0.226 0.198 0.171 0.143 0 0 0 0
13474 0 4.75 25.55 0.026 0.026 0.026 0.026 0.026 0 0 0 0
13477 0 8.41 29.44 0.079 0.079 0.079 0.079 0.079 0 0 0 0
13497 1 27.00 30.24 0.431 0.42 0.392 0.364 0.336 0 0 0 0
13512 0 36.58 38.53 0.462 0.448 0.431 0.414 0.397 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
13549 0 36.59 43.86 0.868 0.868 0.858 0.841 0.823 1 0 1 0
13640 1 32.33 35.11 14.154 14.105 14.025 13.944 13.86 0 0 0 0
13645 4.42 4.41 0.239 0 0 0 0 0 0 0 0
13650 0 31.58 34.75 0.622 0.571 0.445 0.319 0.19 0 0 0 0
13665 23.41 23.41 18.183 17.209 12.544 5.076 1.088 0 0 0 0
13667 6.75 6.75 0.095 0.015 0 0 0 0 0 0 0
13725 1 14.00 32.19 0.391 0.391 0.391 0.391 0.338 0 0 0 0
13742 0 15.41 31.48 0.072 0.072 0.072 0.072 0.058 0 0 0 0
13749 11.00 11.00 0.069 0.038 0.005 0 0 0 0 0 0
13773 0 28.00 30.83 0.136 0.115 0.089 0.072 0.055 0 0 0 0
13800 0 37.59 41.40 0.169 0.162 0.145 0.128 0.111 0 0 0 0
13814 3.75 3.75 0.043 0 0 0 0 0 0 0 0
13820 11.41 11.41 2.186 2.155 1.336 0 0 0 0 0 0
13832 0 38.75 46.53 1.038 1.038 1.006 0.925 0.843 0 0 0 0
13861 1 5.75 26.50 0.037 0.037 0.037 0.037 0.037 0 0 0 0
13875 5.75 5.75 0.054 0.002 0 0 0 0 0 0 0
13882 0 9.41 31.29 0.176 0.176 0.176 0.176 0.176 0 0 0 0
13891 0 33.66 46.81 31.332 31.332 31.332 31.281 31.152 1 0 0 0
13988 0 30.00 34.35 0.13 0.126 0.109 0.092 0.075 0 0 0 0
14003 2.00 2.00 0.012 0 0 0 0 0 0 0 0
14016 0 29.33 31.06 3.529 3.507 3.479 3.451 3.424 1 0 1 0
14018 0 39.75 44.55 5.374 5.374 5.293 5.212 5.13 1 0 1 0
14028 7.41 7.41 0.065 0.022 0 0 0 0 0 0 0
14035 6.41 6.41 1.266 0.318 0 0 0 0 0 0 0
14041 5.42 5.41 0.051 0 0 0 0 0 0 0 0
14045 1 25.41 47.16 0.124 0.124 0.124 0.124 0.124 1 0 1 0
14061 0 3.00 24.04 0.009 0.009 0.009 0.009 0.009 1 0 0 0
14062 6.00 6.00 0.038 0.004 0 0 0 0 0 0 0
14083 19.41 19.41  27.027 25.265 16.631 2.777 0 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
14087 11.00 11.00 0.812 0.672 0.092 0 0 0 0 0 0
14101 1 12.42 32.62 0.106 0.106 0.106 0.106 0.106 0 0 0 0
14106 6.00 6.00 0.057 0.006 0 0 0 0 0 0 0
14118 1 31.58 34.80 1.962 1.93 1.849 1.768 1.686 1 0 1 0
14154 1 23.33 26.55 0.305 0.255 0.128 0.071 0.043 0 0 0 0
14176 0 31.41 47.15 0.144 0.144 0.144 0.144 0.131 1 0 1 0
14183 1 26.75 44.50 17.46 17.46 17.46 17.46 17.426 1 0 0 1
14210 0 22.00 25.43 0.472 0.422 0.295 0.169 0.04 0 0 0 0
14217 14.00 14.00 10.678 9.704 5.038 0 0 0 0 0 0
14225 23.41 23.41 0.194 0.115 0.081 0.04 0.015 0 0 0 0
14263 11.75 11.74 2.242 2.21 2.177 0 0 0 0 0 0
14291 0 35.00 37.77 5.143 5.126 5.098 5.074 5.057 0 0 0 0
14334 1 26.58 28.36 0.172 0.15 0.122 0.095 0.067 0 0 0 0
14360 3.00 3.00 0.019 0 0 0 0 0 0 0 0
14404 10.75 10.75 0.109 0.058 0.003 0 0 0 0 0 0
14451 0 12.41 31.07 2.451 2.451 2.451 2.451 2.435 1 0 1 0
14469 9.00 9.00 5.433 4.46 0 0 0 0 0 0 0
14472 6.41 6.41 0.063 0.011 0 0 0 0 0 0 0
14486 4.00 4.00 0.053 0 0 0 0 0 0 0 0
14494 0 8.42 28.30 0.038 0.038 0.038 0.038 0.038 0 0 0 0
14498 1 35.58 38.63 0.311 0.279 0.225 0.197 0.169 0 0 0 0
14523 0 31.00 36.55 7.797 7.797 7.732 7.651 7.569 0 0 0 0
14525 0 28.00 36.29 3.561 3.561 3.554 3.508 3.48 0 0 0 0
14543 0 29.33 31.13 0.16 0.147 0.13 0.113 0.095 0 0 0 0
14564 0 23.58 26.38 0.366 0.317 0.236 0.156 0.071 0 0 0 0
14567 1 5.00 25.56 0.026 0.026 0.026 0.026 0.026 0 0 0 0
14583 14.00 14.00 9.389 9.216 8.519 0 0 0 0 0 0
14584 5.42 5.41 0.038 0 0 0 0 0 0 0 0
14593 3.75 3.75 0.105 0 0 0 0 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
14604 0 42.00 45.79 22.54 22.536 22.519 22.496 22.461 1 0 1 0
14624 1 18.41 34.30 7.131 7.131 7.131 7.131 7.102 0 0 0 0
14635 1 19.75 30.78 0.086 0.086 0.086 0.086 0.086 0 0 0 0
14647 0 22.33 25.69 0.2 0.15 0.059 0.059 0.059 0 0 0 0
14672 12.00 12.00 0.119 0.068 0.014 0 0 0 0 0 0
14673 0 34.58 37.42 3.716 3.64 3.514 3.469 3.433 1 0 1 0
14707 11.00 11.00 0.943 0.766 0.069 0 0 0 0 0 0
14709 1 6.59 29.61 0.061 0.061 0.061 0.061 0.061 1 0 0 0
14716 1 37.41 47.28 0.269 0.269 0.269 0.241 0.213 1 0 0 0
14721 0 26.75 4555  29.139 29.139 29.139 29.139 29.113 0 0 0 1
14722 0 22.00 35.29 13.165 13.165 13.165 13.114 12.985 0 0 0 0
14730 23.41 23.41 0.132 0.118 0.086 0.04 0.015 0 0 0 0
14743 0 32.33 35.52 1.242 1.21 1.129 1.049 0.966 1 0 1 0
14766 7.00 7.00 1.176 0.402 0 0 0 0 0 0 0
14828 20.75 20.74 0.178 0.127 0.073 0.026 0.002 0 0 0 0
14869 0 26.75 36.73 0.125 0.125 0.125 0.108 0.091 0 0 0 0
14885 21.42 21.41 32.974 31.212 22.578 8.724 1.326 0 0 0 0
14886 0 28.33 31.25 5.512 5.436 5.31 5.183 5.051 0 0 0 0
14899 0 28.00 31.20 0.116 0.109 0.092 0.075 0.058 0 0 0 0
14920 1 33.33 36.91 0.311 0.297 0.267 0.141 0.091 1 0 0 0
14928 1 38.33 47.14 2.494 2.494 2.461 2.38 2.298 1 0 0 0
14929 22.41 22.41 0.469 0.418 0.364 0.211 0.01 0 0 0 0
14954 0 17.00 25.80 0.098 0.098 0.091 0.061 0.033 0 0 0 0
14977 0 35.00 38.23 0.26 0.248 0.221 0.193 0.165 1 0 1 0
15014 23.41 23.41 2.249 2.109 1.53 0.621 0.137 0 0 0 0
15019 0 13.00 34.80 9.431 9.431 9.431 9.431 9.431 0 0 0 0
15066 12.42 12.41 0.124 0.072 0.018 0 0 0 0 0 0
15086 1 23.41 37.38 0.188 0.188 0.188 0.182 0.155 1 0 1 0
15092 22.75 22.74 0.188 0.137 0.083 0.036 0.012 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
15106 9.00 9.00 0.081 0.024 0 0 0 0 0 0 0
15119 1 25.75 46.53 0.13 0.13 0.13 0.13 0.13 1 0 1 0
15123 1 35.00 38.20 0.26 0.248 0.221 0.193 0.165 1 0 1 0
15148 1 19.75 31.51 2.908 2.908 2.908 2.859 2.777 0 1 0 0
15217 0 30.41 38.29 0.142 0.142 0.135 0.118 0.101 0 0 0 0
15220 2.75 2.75 0.022 0 0 0 0 0 0 0 0
15400 11.75 11.74 13.833 12.071 3.438 0 0 0 0 0 0
15422 0 28.33 31.73 0.371 0.364 0.334 0.299 0.263 0 0 0 0
15473 1 22.00 37.16 0.178 0.178 0.178 0.178 0.15 0 0 0 0
15475 1 29.41 35.20 2.092 2.092 2.07 2.042 2.014 0 0 0 0
15480 1 26.58 30.17 0.172 0.161 0.134 0.106 0.078 1 0 0 0
15532 1 32.33 34.76 0.241 0.224 0.196 0.168 0.138 1 0 0 0
15539 0.75 0.75 0.002 0 0 0 0 0 0 0 0
15599 23.41 23.41 0.192 0.141 0.086 0.04 0.015 0 0 0 0
15601 1 26.58 29.80 0.423 0.39 0.31 0.229 0.147 1 0 0 0
15610 11.75 11.74 0.941 0.802 0.222 0 0 0 0 0 0
15672 0 18.41 35.18 0.923 0.923 0.923 0.923 0.874 1 0 0 0
15677 0 21.00 30.82 0.17 0.17 0.17 0.156 0.128 0 0 0 0
15682 1 2.75 24.98 0.013 0.013 0.013 0.013 0.013 0 0 0 0
15708 1 9.41 30.28 0.05 0.05 0.05 0.05 0.05 0 0 0 0
15709 23.41 23.41 0.189 0.137 0.083 0.036 0.012 0 0 0 0
15723 1 26.00 33.89 0.125 0.125 0.12 0.093 0.072 0 0 0 0
15757 1 33.42 4431  11.095 11.095 11.095 11.03 10.948 0 0 0 0
15803 1 14.75 35.49 0.082 0.082 0.082 0.082 0.082 0 0 0 0
15816 1 31.41 47.28 0.234 0.234 0.234 0.234 0.212 0 0 0 0
15834 1 28.58 30.37 0.611 0.546 0.465 0.385 0.298 0 0 0 0
15844 3.75 3.75 0.036 0 0 0 0 0 0 0 0
15845 8.75 8.75 0.089 0.037 0 0 0 0 0 0 0
15889 23.41 23.41  33.659 31.897 23.264 9.409 2.011 0 0 0 1







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
15892 0 28.33 30.28 0.193 0.171 0.143 0.115 0.088 0 0 0 0
15901 1 27.00 28.91 0.209 0.181 0.146 0.111 0.075 0 0 0 0
15927 10.75 10.75 6.13 5.156 0.491 0 0 0 0 0 0
15954 1 26.58 30.02 0.106 0.1 0.082 0.065 0.048 0 0 0 0
15960 1 27.33 30.61 0.182 0.171 0.143 0.115 0.088 0 0 0 0
15965 0 43.00 46.22 0.752 0.701 0.575 0.449 0.32 1 0 0 0
15975 0 28.58 31.88 1.041 1.009 0.928 0.847 0.765 0 0 0 0
15999 1 34.00 38.13 0.249 0.243 0.215 0.188 0.16 0 0 0 0
16000 23.41 23.41 2.249 2.109 1.53 0.621 0.137 0 0 0 0
16030 1 8.41 26.29 0.052 0.052 0.052 0.052 0.04 0 0 0 0
16104 1 16.41 37.21 9.967 9.967 9.967 9.967 9.967 0 1 0 0
16111 22.75 22.74 0.89 0.751 0.171 0.036 0.012 0 0 0 0
16114 0 26.58 29.41 2.19 2.169 2.133 2.017 1.884 1 0 1 0
16142 1 34.00 37.29 0.249 0.238 0.21 0.182 0.155 1 0 1 0
16149 1 28.33 30.07 0.473 0.404 0.278 0.152 0.054 0 0 0 0
16164 1 22.33 25.53 0.553 0.502 0.376 0.249 0.12 0 0 0 0
16166 1 22.33 25.63 0.313 0.301 0.21 0.084 0.032 0 0 0 0
16175 1 42.00 45.23  32.796 32.745 32.619 32.524 32.437 1 0 1 0
16177 13.75 13.75 0.113 0.082 0.032 0 0 0 0 0 0
16184 0 9.67 25.45 0.031 0.031 0.031 0.031 0.017 0 0 0 0
16226 4.00 4.00 0.061 0 0 0 0 0 0 0 0
16238 1 9.75 31.91 2.264 2.264 2.264 2.264 2.264 1 0 1 0
16256 23.41 23.41 2.494 2.354 1.774 0.866 0.381 0 0 0 0
16274 11.41 11.41 0.886 0.743 0.163 0 0 0 0 0 0
16284 0 34.00 43.85 0.154 0.154 0.154 0.137 0.12 0 0 0 0
16308 7.75 7.75 0.106 0.026 0 0 0 0 0 0 0
16414 0 15.33 26.85 0.061 0.061 0.061 0.048 0.031 0 0 0 0
16440 0 17.00 34.76 0.986 0.986 0.986 0.986 0.974 0 0 0 0
16470 0.42 0.42 0.007 0 0 0 0 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
16528 22.75 22.74 0.118 0.084 0.051 0.022 0.007 0 0 0 0
16539 1 24.00 36.14 0.615 0.615 0.615 0.605 0.588 0 0 0 1
16559 2.41 2.41 0.011 0 0 0 0 0 0 0 0
16626 0.42 0.42 0.003 0 0 0 0 0 0 0 0
16686 21.42 21.41 0.111 0.079 0.046 0.017 0.003 0 0 0 0
16694 4.00 4.00 0.035 0 0 0 0 0 0 0 0
16703 6.00 6.00 0.105 0.004 0 0 0 0 0 0 0
16717 1 26.58 29.79 0.357 0.35 0.309 0.274 0.238 0 0 0 0
16795 3.00 3.00 0.024 0 0 0 0 0 0 0 0
16878 0 36.00 39.17 2.475 2.425 2.298 2.172 2.043 0 0 0 0
16891 3.00 3.00 0.036 0 0 0 0 0 0 0 0
16893 11.00 11.00 0.11 0.059 0.005 0 0 0 0 0 0
16913 1 21.33 23.13 0.416 0.315 0.189 0.062 0.017 0 0 0 0
16914 0 3.75 24.55 0.019 0.019 0.019 0.019 0.019 0 0 0 0
16920 20.75 20.74 0.178 0.127 0.073 0.026 0.002 1 0 1 0
16960 14.41 14.41 0.088 0.057 0.024 0 0 0 0 0 0
16968 1 23.58 26.40 0.139 0.122 0.095 0.067 0.039 0 0 0 0
16969 1 6.75 27.55 0.049 0.049 0.049 0.049 0.049 0 0 0 0
16973 1 28.33 31.43 0.189 0.178 0.151 0.123 0.095 0 0 0 0
16974 7.75 7.75 0.197 0.057 0 0 0 0 0 0 0
16982 0 3.00 26.30 0.022 0.022 0.022 0.022 0.022 0 0 0 0
16994 1 31.41 38.21 2.195 2.195 2.119 1.992 1.863 1 0 1 0
17025 14.75 14.74 0.09 0.059 0.025 0 0 0 0 0 0
17030 10.75 10.75 0.109 0.058 0.003 0 0 0 0 0 0
17057 0 14.75 29.11 0.064 0.064 0.064 0.06 0.043 0 0 0 0
17067 9.00 9.00 0.457 0.369 0 0 0 0 0 0 0
17097 1.75 1.75 0.011 0 0 0 0 0 0 0 0
17216 0 25.59 28.78 0.258 0.247 0.219 0.191 0.158 0 0 0 0
17237 0.42 0.42 0.001 0 0 0 0 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
17289 23.41 23.41 33.525 31.74 23.106 9.252 1.854 1 0 0 0
17352 1 39.75 46.77  19.739 19.739 19.729 19.712 19.695 0 0 0 0
17429 2.41 241 0.022 0 0 0 0 0 0 0 0
17455 12.00 12.00 0.077 0.042 0.009 0 0 0 0 0 0
17522 0 31.58 34.88 0.226 0.215 0.187 0.159 0.131 0 0 0 0
17543 11.75 11.74 0.118 0.067 0.013 0 0 0 0 0 0
17569 0 24.58 27.79 0.625 0.592 0.512 0.431 0.349 0 0 0 0
17573 0 8.75 29.77 0.043 0.043 0.043 0.043 0.043 0 0 0 0
17579 22.41 22.41 7.143 7.003 6.423 4.889 0.901 0 0 0 0
17583 0 25.33 28.51 1.359 1.308 1.182 1.055 0.926 0 0 0 0
17585 4.00 4.00 0.126 0 0 0 0 0 0 0 0
17605 13.75 13.75 2.429 1.456 0.032 0 0 0 0 0 0
17648 0.42 0.42 0.002 0 0 0 0 0 0 0 0
17676 0 22.75 44.77 15.705 15.705 15.705 15.705 15.705 1 0 0 1
17682 1 30.58 33.81 0.133 0.126 0.109 0.092 0.075 0 0 0 0
17694 8.75 8.75 0.338 0.287 0 0 0 0 0 0 0
17718 23.41 23.41 0.192 0.141 0.086 0.04 0.015 0 0 0 0
17719 0 26.75 34.55 0.197 0.197 0.186 0.158 0.13 0 0 0 0
17727 0 29.00 32.20 0.123 0.116 0.099 0.082 0.065 0 0 0 0
17733 14.00 14.00 10.856 9.883 5.217 0 0 0 0 0 0
17745 15.00 15.00 0.127 0.082 0.043 0 0 0 0 0 0
17768 1 37.00 46.28 0.163 0.163 0.16 0.143 0.126 0 0 0 0
17795 0 37.41 47.32 0.196 0.196 0.196 0.179 0.162 0 0 0 0
17799 6.75 6.75 0.067 0.015 0 0 0 0 0 0 0
17836 11.41 11.41 2.069 1.095 0.095 0 0 0 0 0 0
17839 0 30.33 33.49 0.173 0.162 0.144 0.127 0.118 0 0 0 0
17847 0 34.41 46.45 0.252 0.252 0.252 0.235 0.207 0 0 0 0
17854 11.00 11.00 6.319 5.332 0.666 0 0 0 0 0 0
17857 1 16.41 35.45 3.249 3.249 3.249 3.249 3.243 1 0 1 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
17872 0 16.41 37.15 1.264 1.264 1.264 1.264 1.264 0 1 0 0
17905 14.00 14.00 20.109 18.347 9.713 0 0 0 0 0 0
17920 10.75 10.75 0.121 0.058 0.003 0 0 0 0 0 0
17939 1 20.75 29.65 0.087 0.087 0.083 0.066 0.049 0 0 0 0
17946 0 22.00 23.80 0.548 0.447 0.32 0.194 0.058 0 0 0 0
17951 1 10.75 29.32 0.346 0.346 0.346 0.346 0.29 0 0 0 0
17969 5.42 5.41 0.038 0 0 0 0 0 0 0 0
17986 1 26.00 45.03 0.205 0.205 0.205 0.205 0.2 0 1 0 1
18014 5.75 5.75 0.034 0.002 0 0 0 0 0 0 0
18016 10.00 10.00 0.097 0.045 0 0 0 0 0 0 0
18027 3.41 3.41 0.101 0 0 0 0 0 0 0 0
18036 11.75 11.74  13.252 12.071 3.438 0 0 0 1 0 0
18046 15.00 15.00 12.269 12.089 11.392 0 0 0 0 0 0
18132 1 28.33 31.28 0.421 0.373 0.292 0.211 0.127 0 0 0 0
18138 1 8.00 30.05 0.066 0.066 0.066 0.066 0.066 0 0 0 0
18216 21.75 21.74 1.018 0.878 0.298 0.019 0.004 0 1 0 0
18240 1 15.00 35.00 0.088 0.088 0.088 0.088 0.088 0 0 0 0
18312 1 25.75 31.55 1.604 1.604 1.539 1.459 1.376 1 0 1 0
18329 1 38.41 47.17 0.274 0.274 0.269 0.241 0.213 0 0 0 0
18384 1 38.33 46.72 0.276 0.276 0.265 0.237 0.209 1 0 1 0
18397 5.75 5.75 0.056 0.004 0 0 0 0 0 0 0
18446 0 19.00 28.03 0.166 0.166 0.159 0.124 0.089 0 0 0 0
18451 23.41 23.41 0.192 0.141 0.086 0.04 0.015 0 0 0 0
18476 22.41 22.41 2.224 2.085 1.505 0.596 0.112 0 0 0 0
18496 0 32.58 35.86 0.255 0.244 0.216 0.196 0.196 1 0 0 0
18497 11.75 11.74 0.118 0.067 0.013 0 0 0 0 0 0
18505 1 29.59 32.34 0.127 0.116 0.099 0.082 0.065 0 0 0 0
18516 21.75 21.74 0.138 0.087 0.047 0.019 0.004 0 0 0 0
18544 13.00 13.00 0.129 0.077 0.023 0 0 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
18546 0 33.00 45.76 0.15 0.15 0.15 0.143 0.126 0 0 0 0
18566 1 36.33 39.49 0.27 0.259 0.232 0.204 0.176 0 0 0 0
18573 0.75 0.75 0.003 0 0 0 0 0 0 0 0
18574 19.00 19.00 0.105 0.073 0.04 0.011 0 0 0 0 0
18654 1 33.00 36.28 3.494 3.487 3.413 3.332 3.25 1 0 1 0
18690 0 22.58 25.77 0.128 0.117 0.089 0.061 0.033 0 0 0 0
18716 7.41 7.41 0.048 0.014 0 0 0 0 0 0 0
18733 14.75 14.74 0.093 0.059 0.025 0 0 1 0 1 0
18741 1 22.33 25.51 0.15 0.139 0.111 0.083 0.056 0 0 0 0
18785 1 9.41 31.45 0.139 0.139 0.139 0.139 0.139 0 0 0 0
18791 7.75 7.75 0.442 0.262 0 0 0 0 0 0 0
18833 22.41 22.41 0.186 0.135 0.081 0.034 0.01 0 0 0 0
18860 23.41 23.41 0.166 0.135 0.086 0.04 0.015 0 0 0 0
18909 1 24.33 26.11 0.668 0.567 0.44 0.314 0.177 0 0 0 0
18934 1 35.59 46.39 1.773 1.773 1.773 1.756 1.739 1 0 0 0
18961 22.41 22.41 0.765 0.725 0.461 0.034 0.01 0 0 0 0
19077 13.42 13.41 0.97 0.79 0.092 0 0 0 0 0 0
19083 0.42 0.42 0.001 0 0 0 0 0 0 0 0
19174 8.75 8.75 0.478 0.339 0 0 0 0 0 0 0
19186 0 19.75 37.11 6.088 6.088 6.088 6.088 6.006 0 0 0 0
19189 0 14.75 31.95 0.115 0.115 0.115 0.115 0.099 0 0 0 0
19195 0 23.00 44.00 0.126 0.126 0.126 0.126 0.126 0 0 0 0
19197 4.75 4.75 1.145 0 0 0 0 0 0 0 0
19210 1.00 1.00 0.003 0 0 0 0 0 0 0 0
19215 1.42 1.42 0.007 0 0 0 0 0 0 0 0
19216 20.75 20.74 0.178 0.127 0.073 0.026 0.002 0 0 0 0
19255 20.75 20.74 0.153 0.102 0.048 0.017 0.002 0 0 0 0
19297 1 26.00 29.34 0.102 0.096 0.079 0.061 0.044 0 0 0 0
19306 1 37.00 45.18 0.165 0.165 0.158 0.141 0.124 0 0 0 0







Time From

Hire Date Bilateral
Ever Job to Health Discrete Diffuse Discrete
ID Smoke Duration Exam CE CE5 CE10 CE15 CE20 Pleural Pleural Pleural Interstitial
19307 1 39.00 42.29 0.174 0.167 0.15 0.133 0.116 0 0 0 0
19312 1 10.41 27.57 0.417 0.417 0.417 0.417 0.401 0 0 0 0
19344 0.75 0.75 0.003 0 0 0 0 0 0 0 0
19407 5.75 5.75 0.034 0.002 0 0 0 0 0 0 0
19435 11.00 11.00 0.468 0.434 0.069 0 0 0 0 0 0
19508 1 5.41 25.74 0.033 0.033 0.033 0.033 0.033 0 0 0 0
19518 1 29.33 32.11 0.204 0.187 0.16 0.132 0.104 0 0 0 0
19525 1 23.33 25.08 0.373 0.35 0.283 0.157 0.032 1 0 0 0
19558 3.00 3.00 0.033 0 0 0 0 0 0 0 0
19564 1 33.59 36.80 0.218 0.211 0.194 0.177 0.15 0 0 0 0
19569 1 31.58 34.34 0.375 0.365 0.348 0.276 0.143 1 0 1 0
19636 0 21.33 24.71 0.119 0.108 0.08 0.052 0.024 0 0 0 0
19648 1 24.67 46.56 21.526 21.526 21.526 21.526 21.526 0 1 0 1
19664 0 34.00 37.16 8.733 8.701 8.62 8.539 8.457 0 0 0 0
19669 0 24.33 26.13 0.198 0.169 0.134 0.099 0.067 0 0 0 0
19670 23.00 22.99 27.232 26.258 21.593 8.881 1.483 0 0 0 0
19689 7.00 7.00 0.051 0.011 0 0 0 0 0 0 0
19720 1.00 1.00 0.003 0 0 0 0 0 0 0 0
19760 1 29.59 32.36 0.615 0.599 0.571 0.543 0.515 0 0 0 0
19772 0 25.33 28.61 0.318 0.306 0.279 0.251 0.152 0 0 0 0
19773 9.00 9.00 0.09 0.039 0 0 0 0 0 0 0
19821 0 21.00 37.60 16.966 16.966 16.966 16.966 16.938 0 0 0 0
19846 1 14.75 29.69 0.104 0.104 0.104 0.104 0.076 0 0 0 0
19915 1 28.33 31.13 3.755 3.706 3.626 3.545 3.461 0 0 0 0
19923 0 24.33 28.26 0.481 0.431 0.304 0.21 0.123 0 0 0 0
19944 1 21.75 27.64 0.132 0.132 0.11 0.082 0.054 0 0 0 0
19973 23.41 23.41 9.7 9.668 9.635 8.217 2.011 0 0 0 0
19982 0.42 0.42 0.001 0 0 0 0 1 0 0 0
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From: Diana-M Wong

To: Danielle DeVoney; Bob Benson

Cc: Krista Christensen; Charles Ris; Bob Sonawane
Subject: Fw: Remaining Data Request

Date: 02/15/2012 03:54 PM

Dear All,

I have not yet received the remaining data requested for posting on our website.
Please fulfill this request as soon as you can.

Thank you very much.
Diana

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049

From: Diana-M Wong/DC/USEPA/US

To: Danielle DeVoney/DC/USEPA/US@EPA, Bob Benson/R8/USEPA/US@EPA
Cc:  Krista Christensen/DC/USEPA/US@EPA, Charles Ris/DC/USEPA/US@EPA
Date: 02/10/2012 03:06 PM

Subject:  Remaining Data Request

Danielle,

Attached are Dr. Sheppard's response:

note that 1 did not receive the attachments

amil they are not posted on the website, so my comments are
only

informed by the attachment titles.

Just to be clear in writing, I no longer want the raw data.

Our ﬂemorandum (6 Feb 20112) provided additional information
on the
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> exposure response modeling presented in chapter 5 and
Appendix E of the
> External Review Draft of the Toxicological Review of Libby

Amphibole

E Asb?stos currently under review, In response to your request
email, 3

> Feb2012, 4:25 PM]. As noted in that memo, we were not able
to fulfill

> the third request at the time. Attachment 1 of this memo
provides the

> ﬁodel parameters, standard errors and p-values for the full
cohort

> models shown in Table E-6 of the draft document, thus
fulfilling this

> last request.

Without looking at the attachment, this seems fine.

>

> During discussion at the SAB meeting (6-8 Feb, 2012) it
became apparent

> thgt you needed additional information regarding the Tables
1 and 2

> attached to our memorandum (6 Feb 2012). Table 1 provided
LPT

> Brevalence by deciles of exposure for both the full and
subcohorts

> analyzed from the OM Scott worker cohort. As requested we
have added a

> column for mean TSFE for each decile of exposure to this
table. This

> new table i1s provided as attachment 2 below.

This is helpful

>

> Table 2 in our 6 Feb memo provided the prevalence of
localized pleural

>fthickening (LPT) by quintiles of exposure, and by quintiles
of time

> since fTirst exposure (TSFE). We now understand that you
would like to

> this information cross-tabulated. Attachment 3 of this memo
provides

> this cross-tabulation of the prevalence of LPT by quintiles
of exposure,

> further stratified by quintiles of TSFE. It iIs important to
note that

> this 1s not the information plotted in Figure E-2 discussed
during the

> meeting.

I don"t understand the last sentence. WHy would a table of
prevalences in each cell not be the same as what is plotted?

Based on the next response, | think 1 misunderstood the
categorization in Figure E-2. In that case, what 1 really
want

is the counts that correspond to each point in the figure.
Ideally 1 also get the number of cases (or equivalently the
prevalences since one can be obtained from the other) so this
doesn"t have to be read off the figure.

Note: Without seeing the attachment, I"m not sure if 1t has
all





I want. I also want the *number* of cohort members iIn each

cell, not just the prevalence estimate. 1 expect some cells
have very small counts.
>

> The five exposure groups in Figure E-2 of the draft document
are not

> based on quintiles of exposure, but rather a priori selected
categories

> of exposure (See page E-16 of the Draft document.) Per
discussion

> during the SAB panel meeting we are also providing the data
plotted in

> Figure E-2 both by exposure and TSFE categories used In this
Figure.

> This information is provided in Attachment 4 below.

Thanks for this clarification. 1 had missed that detail.

I*m not completely sure about the attachments...

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049






From: Diana-M Wong

To: Danielle DeVoney; Bob Benson

Cc: Bob Sonawane; Deborah McKean
Subject: Fw: Request For Additional Information
Date: 01/23/2012 05:39 PM

Please provide the information as soon as you can. Thanks.
Diana

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049

From: Diana-M Wong/DC/USEPA/US

To: Danielle DeVoney/DC/USEPA/US@EPA, Bob Benson/R8/USEPA/US@EPA
Cc: Bob Sonawane/DC/USEPA/US@EPA, Deborah McKean/R8/USEPA/US@EPA
Date: 01/23/2012 05:35 PM

Subject:  Request For Additional Information

Dear All,

A SAB Panel member is requesting for more information on the following for
evaluation of EPA's analysis on estimating the RfC:

*More basic data description for the primary subset and full
cohort used for analysis.

*Estimates of the regression coefficient and its SE for exposure
in all models (refer to Table E-1).

*All parameter estimates in the models in Table E-2. (Specifically, all
models with In(CHEEC) as exposure_at_a 10 year lag. That would be the
&oglst;c, probit, 3-parameter logistic, Dichotomous Hill, and Michaelis-
enten).

*All coeficient estimates for the model assessing smoking (refer to Table E-
4, also E-5)

*Raw data file used in the analysis
Please make this information as soon as you can. Thanks.

Diana

Diana Wong, Ph. D., DABT
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Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049






From: Diana-M Wong

To: Bob Benson; Danielle DeVoney

Cc: Bob Sonawane; Deborah McKean; David Bussard; Charles Ris
Subject: Fw: Requested UC data

Date: 02/16/2012 04:55 PM

Attachments: Memorandum?25 January 2012.docx

Hired in 1972 or Later 119 Individuals.pdf
All Workers 434 Individuals.pdf

Bob,

The attached raw data that you sent me previously have not been included in the
memorandum from David Bussard on January 31.

There is a request from the public for raw data. These data will be posted on our
website and made available to the SAB panel and the public. Thanks.

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049

From: Bob Benson/R8/USEPA/US

To: Diana-M Wong/DC/USEPA/US@EPA

Cc: Danielle DeVoney/DC/USEPA/US@EPA, Bob Sonawane/DC/USEPA/US@EPA, Deborah
McKean/R8/USEPA/US@EPA

Date: 01/25/2012 12:54 PM

Subject:  Requested UC data

A cover memo and two pdf files of the data from the Libby Amphibole assessment
are attached.

2 ps
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Memorandum							25 January 2012





From:  Robert Benson, Ph.D


	U.S. EPA, Region 8


	Denver CO





To:	Diana Wong, Ph.D


	Designated Federal Officer


	Science Advisory Board


	U.S. EPA


	


I understand that the SAB has requested additional information on the exposure-response modeling presented in Appendix E of the External Review Draft of the Toxicological Review of Libby Amphibole Asbestos currently under review.  Pursuant to that request, attached are files of the results for the full cohort (434 individuals) and for the cohort hired in 1972 or later.




Data from 2002-2005 health exam for 119 workers hired in 1972 or later with no previously
reported occupational exposure to asbestos

CE is cumulative exposure with no lag; CES is cumulative exposure with 5 years lag, etc.

Note: personal identifiers (age, gender, body mass index) removed at request of UC







Table 5. Cumulative Human Equivalent Exposure Concentration (CHEEC)

ATTACHMENT 1
TABLE 2. DATA FROM 2002-2005 STUDY - Hired 1972 or Later, No Other Exposure to Asbestos

. Time from first Bilateral
Duration of exposure to
Ever employment health exam Discrete Diffuse Discrete
ID Smoke years years CE CE5 CE10 CEl5 CE20 Pleural Pleural Pleural Interstitial
11657 0 29.01917808 32.24657534 1.017 0.966 0.840 0.750 0.621 0 0 0 0
13725 1 14.0109589 32.21643836 0.391 0.391 0.391 0.391 0.338 0 O 0 0
14101 1 12.42465753 32.64931507 0.106 0.106 0.106 0.106 0.106 0 0 0 0
17727 0 29.01917808 32.23561644 0.123 0.116 0.099 0.082 0.065 0 0 0 0
10371 0 28.60273973 31.90684932 0.462 0.451 0.423 0.395 0.342 0 0 0 0
15834 1 28.60273973 30.4 0.611 0.546 0.465 0.385 0.298 0 0 0 0
15975 0 28.60273973 31.90958904 1.041 1.009 0.928 0.847 0.765 0 0 0 0
11102 1 19.76164384 31.5260274 0.161 0.161 0.161 0.140 0.105 1 0 1 0
11214 1 28.35068493 30.80821918 0.579 0.558 0.522 0.487 0.451 0 0 0 0
14886 0 28.35068493 31.27945205 5512 5.436 5310 5.183 5.051 0 0 0 0
15148 1 19.76164384 31.54246575 2.908 2.908 2.908 2.859 2.777 0 1 0 0
15422 0 28.35068493 31.75616438 0.371 0.364 0.334 0.299 0.263 0 0 0 0
15892 0 28.35068493 30.31232877 0.193 0.171 0.143 0.115 0.088 0 0 0 0
16149 1 28.35068493 30.10136986 0.473 0.404 0.278 0.152 0.054 0 0 0 0
16238 1 9.753424658 31.94246575 2.264 2.264 2.264 2.264 2.264 1 0 1 0
16973 1 28.35068493 31.4630137 0.189 0.178 0.151 0.123 0.095 0 0 0 0
18132 1 28.35068493 31.31232877 0.421 0.373 0.292 0.211 0.127 0 0 0 0
18312 1 25.76438356 31.57534247 1.604 1.604 1.539 1.459 1.376 1 0 1 0
19189 0 14.75616438 31.97808219 0.115 0.115 0.115 0.115 0.099 0 0 0 0
19915 1 28.35068493 31.16164384 3.755 3.706 3.626 3.545 3.461 0 0 0 0
13310 1 9.671232877 31.78356164 0.051 0.051 0.051 0.051 0.051 0 0 0 0
13742 0 15.42465753 31.50958904 0.072 0.072 0.072 0.072 0.058 0 0 0 0
13773 0 28.01643836 30.8630137 0.136 0.115 0.089 0.072 0.055 0 0 0 0
13882 0 9.419178082 31.32328767 0.176 0.176 0.176 0.176 0.176 0 0 0 0
14451 0 12.42191781 31.10410959 2.451 2.451 2451 2451 2.435 1 0 1 0
14899 0 28.01643836 31.22739726 0.116 0.109 0.092 0.075 0.058 0 0 0 0
18785 1 9.419178082 31.47945205 0.139 0.139 0.139 0.139 0.139 0 0 0 0
15677 0 21.01369863 30.84657534 0.170 0.170 0.170 0.156 0.128 0 0 0 0
10396 0 8.753424658 29.9890411 0.076 0.076 0.076 0.076 0.076 0 0 0 0
11826 1 27.35068493 29.7890411 0.396 0.379 0.351 0.324 0.296 0 0 0 0
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14635
15960
13497
15708
15901
11293
12454
14334
14709
15480
15601
15954
16114
16717
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17939
17951
19846
13477
19297
17216
17583
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14494
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12690
17569
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10527

Table 5. Cumulative Human Equivalent Exposure Concentration (CHEEC)
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27.35068493
27.35068493
19.76164384
27.35068493
27.01643836
9.419178082
27.01643836
25.01643836
26.60273973
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6.591780822
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8.419178082
26.01643836
25.60273973
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8.421917808
10.42191781
246
246
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19.0109589
24.34794521

30.14246575
30.57534247
30.8109589
30.63561644
30.26849315
30.30684832
28.94246575
30.04931507
29.90958904
28.3890411
29.64109589
30.20273973
290.82739726
30.04931507
29.43561644
29.81917808
30.07671233
28.44383562
29.52328767
29.31232877
29.13972603
29.79726027
29.6739726
29.34520548
29.71506849
29.47123288
29.36712329
28.80821918
28.53972603
28.64109589
28.32328767
27.59726027
26.40821918
28.40821918
27.81643836
28.05753425
27.58356164

2.540
0.182
0.086
0.182
0.431
0.050
0.209
0.320
0.172
0.172
0.061
0.172
0.423
0.106
2.190
0.357
0.066
0.160
0.129
2.613
0.064
0.043
0.087
0.346
0.104
0.079
0.102
0.258
1.359
0.318
0.038
0.417
0.803
0.853
0.625
0.166
0.059

2.491]
0.171
0.086
0.171
0.420
0.050
0.181
0.320
0.161
0.150
0.061
0.161
0.390
0.100
2.169
0.350
0.066
0.154
0.122
2.592
0.064
0.043
0.087
0.346
0.104
0.079
0.096
0.247
1.308
0.306
0.038
0.417
0.738
0.839
0.592
0.166
0.059

2411
0.143
0.086
0.143
0.392
0.050
0.146
0.285
0.134
0.122
0.061
0.134
0.310
0.082
2.133
0.309
0.066
0.126
0.105
2.530
0.064
0.043
0.083
0.346
0.104
0.079
0.079
0.219
1.182
0.279
0.038
0.417
0.649
0.804
0.512
0.159
0.059

2.330
0.115
0.086
0.115
0.364
0.050
0.111
0.250
0.106
0.095
0.061
0.106
0.229
0.065
2.017
0.274
0.066
0.099
0.088
2.404
0.060
0.043
0.066
0.346
0.104
0.079
0.061
0.191
1.055
0.251
0.038
0.417
0.540
0.687
0.431
0.124
0.058

2.246
0.088
0.086
0.088
0.336
0.050
0.075
0.224
0.078
0.067
0.061
0.078
0.147
0.048
1.884
0.238
0.066
0.071
0.071
2.271
0.043
0.043
0.049
0.290
0.076
0.079
0.044
0.158
0.926
0.152
0.038
0.401
0.426
0.558
0.349
0.089
0.041
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10664
11710
16969
18909
19669
19923
19944
12151
12974
14564
16968
10367
11052
11582
13269
13861
14154
16414
19525
16030
16982
19508
11028
12369
14954
18690
10852
11768
13474
14567
14647
16164
16166
18741
10736
14210
16184

Table 5. Cumulative Human Equivalent Exposure Concentration (CHEEC)
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23.76438356
14.00821918
6.7506849832
24.34794521
24.34794521
24.34794521
21.76164384
24.01369863
236
236
23.6
23.34794521
23.34794521
23.34794521
14.75890411
5.750684932
23.34794521
15.34520548
23.34794521
8.419178082
3.002739726
5.416438356
21.01369863
5.002739726
17.0109589
22.6
7.753424658
22.34794521
4.750684832
5.002739726
22.34794521
22.34794521
22.34794521
22.34794521
6.419178082
22.01369863
9.673972603

28.0630137
27.82739726
27.57534247
26.13424658
26.15890411
28.29041096
27.67123288
26.82465753
26.83013699
26.40547945
26.43013699
26.58356164
26.13972603
25.15616438
26.53424658
26.52054795
26.57808219
26.87123288
25.10684932
26.31780822
26.32054795
25.76438356
25.83287671
26.07945205
25.82739726
25.79452055
2588219178
25.81369863
25.57534247
25.58356164
25.71780822
25.55890411
25.65753425
25.5369863
25.43287671
25.45753425
2547671233

0.297
0.665
0.049
0.668
0.198
0.481
0.132
0.114
0.139
0.366
0.139
0.138
0.567
0.138
0.080
0.037
0.305
0.061
0.373
0.052
0.022
0.033
0.115
0.018
0.098
0.128
0.051
0.357
0.026
0.026
0.200
0.553
0.313
0.150
0.033
0.472
0.031

0.281
0.665
0.049
0.567
0.169
0.431
0.132
0.098
0.128
0.317
0.122
0.126
0.491
0.115
0.080
0.037
0.255
0.061
0.350
0.052
0.022
0.033
0.115
0.018
0.098
0.117
0.051
0.325
0.026
0.026
0.150
0.502
0.301
0.139
0.033
0422
0.031

0.200
0.665
0.049
0.440
0.134
0.304
0.110
0.070
0.100
0.236
0.095
0.099
0.365
0.088
0.080
0.037
0.128
0.061
0.283
0.052
0.022
0.033
0.087
0.018
0.091
0.089
0.051
0.244
0.026
0.026
0.059
0.376
0.210
0.111
0.033
0.295
0.031

0.119
0.640
0.049
0.314
0.099
0.210
0.082
0.042
0.072
0.156
0.067
0.071
0.238
0.060
0.064
0.037
0.071
0.048
0.157
0.052
0.022
0.033
0.059
0.018
0.061
0.061
0.051
0.164
0.026
0.026
0.059
0.249
0.084
0.083
0.033
0.169
0.031

0.054
0.511
0.049
0.177
0.067
0.123
0.054
0.027
0.045
0.071
0.039
0.043
0.106
0.032
0.036
0.037
0.043
0.031
0.032
0.040
0.022
0.033
0.033
0.018
0.033
0.033
0.043
0.081
0.026
0.026
0.059
0.120
0.032
0.056
0.028
0.040
0.017
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17946
12136
10300
11248
11477
11658
15682
16913
16914
19636
11197
11769
12524
10395
14061

119

Table 5. Cumulative Human Equivalent Exposure Concentration (CHEEC)
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22.01369863
3.002739726
6.753424658
6.753424658
2.750684932
21.34794521
2.750684932
21.34794521
3.750684932
21.34794521
21.01369863
10.42191781
2.416438356
0.252054795
3

23.82191781
25.68219178
24.82739726
24.96438356
24.79452055
24.55342466
25.00547945
23.15342466
2457260274
24.7369863
24.24657534
24.24931507
24.39178082
23.82191781
24.06575342

0.548
0.012
0.022
0.024
0.010
0.552
0.013
0.416
0.019
0.119
0.022
0.145
0.012
0.001
0.009

0.447
0.012
0.022
0.024
0.010
0.501
0.013
0.315
0.019
0.108
0.022
0.145
0.012
0.001
0.009

0.320
0.012
0.022
0.024
0.010
0.375
0.013
0.189
0.019
0.080
0.022
0.145
0.012
0.001
0.009

0.194
0.012
0.022
0.024
0.010
0.249
0.013
0.062
0.019
0.052
0.022
0.120
0.012
0.001
0.009

0.058
0.012
0.015
0.017
0.010
0.120
0.013
0.017
0.019
0.024
0.014
0.022
0.012
0.001
0.009
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Full Data Set - 434 individuals
Selection Rules
Step  Action
1 Combine 1980 and 2004 data (N = 793)
2 Exclude all data where an alternative exposure to asbestos has occurred (793 - 105 = 688)
3 Exclude repeat observations so each worker has only one observation (688 - 252 = 436) **
4 Exclude observations from 1980 where start day = xray day (436 - 2 = 434)

** |f the worker was negative for DPT in 1980, keep the data from 2004 and omit the data from 1980
If the worker was positive for DPT in 1980, keep the 1980 data and omit the 2004 data.

Exception: for worker 17847 (positive in 1980 and negative in 2004), keep the 2004 data and omit the 1980 data
CE is cumulative exposure with no lag; CE5 is cumulative exposure with 5 year lag, etc.

Note: Personal Identifiers (age at x-ray, gender, and body mass index removed at request of UC







ATTACHMENT 1

TABLE 3. COMBINED AND SELECTED DATA

Time from
Duration of  |first exposure Bilateral
Ever Employment to health Discrete | Diffuse | Discrete |Interstitia

ID Smoke years exam years CE CE5 CE10 CEI15 CE20 | Pleural | Pleural | Pleural 1
10093 1 2474743326 46.743326 | 14.956 | 14.956 | 14.956 | 14.956 | 14.956 1 0 0 0
10114 1 36.58316222 39.767283 | 25.861 | 25.811 | 25.684 | 25.558 | 25.429 1 0 1 0
10162 14.74880219 14.748802 | 22.634 | 20.855 | 12.221 0 0 0 0 0 0
10185 0 36 44950034 | 0.261 0.261 0.255 0.227 0.200 0 0 0 0
10233 22.00136893 22.001369 | 0.070 0.038 0.003 0.003 0.003 0 0 0 0
10236 7.748117728 7.7481177 | 2.929 1.167 0 0 0 0 0 0 0
10237 5.749486653 5.7494867 | 0.210 | 0.034 0 0 0 0 0 0 0
10293 1 31.58384668 34.414784 | 0315 0.239 0.181 0.153 0.126 0 0 0 0
10298 6.74880219 6.7488022 | 0.041 0.009 0 0 0 0 0 0 0
10300 1 6.74880219 24.810404 | 0.022 0.022 0.022 0.022 0.015 0 0 0 0
10309 1 41.33333333 44.52293 | 2.122 | 2.071 1.945 1.818 1.741 1 0 1 0
10367 1 23.33196441 26.565366 | 0.138 0.126 0.099 0.071 0.043 0 0 0 0
10371 0 28.58316222 31.88501 0.462 0.451 0.423 0.395 0.342 0 0 0 0
10383 2.414784394 2.4147844 | 0.011 0 0 0 0 0 0 0 0
10386 1 37.41273101 47.342916 | 0.165 0.165 0.165 0.148 0.131 0 0 0 0
10394 1 27.41409993 35.438741 | 7.018 7.018 7.011 6.994 6.977 1 0 1 0
10395 1 0.251882272 23.805613 | 0.001 0.001 0.001 0.001 0.001 0 0 0 0
10396 0 8.747433265 29.968515 | 0.076 | 0.076 0.076 0.076 0.076 0 0 0 0
10423 1 43.99726215 47.244353 | 0.275 0.264 0.241 0.224 0.206 0 0 0 0
10456 0 31.58384668 33.514031 | 11.781 | 11.759 | 11.731 | 11.703 | 11.675 0 1 0 0
10470 23.41409993  23.4141 0.131 0.086 0.053 0.024 0.009 0 0 0 0
10513 0 39.74811773 44.005476 | 12.928 | 12.903 | 12.776 | 12.650 | 12.517 1 0 1 0
10527 0 24.33127995 27.564682 | 0.059 0.059 0.059 0.058 0.041 0 0 0 0
10664 1 23.74811773 28.043806 | 0.297 0.281 0.200 0.119 0.054 0 0 0 0








10734
10736
10753
10754
10795
10812
10835
10839
10846
10852
10858
10910
10920
10924
10957
10968
10971
11028
11048
11052
11054
11099
11102
11171
11173
11197
11203
11214
11230
11248
11293
11395
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24
6.414784394
3.748117728
10.00136893
15.00068446

24
3.414099932
40.75017112
10.74880219
7.748117728
1.002053388
1.749486653

2.74880219
31.33196441
5.749486653
10.41478439
11.41409993
20.99931554
30.99794661
23.33196441
41.33333333
31.58384668
19.74811773

2.74880219
39.41409993
20.99931554
14.41478439
28.33127995
35.58384668

6.74880219
24.99931554

12

47.206023
25.415469
3.7481177
10.001369
38.401095
43.852156
3.4140999
44774812
10.748802
25.864476
1.0020534
1.7494867
2.7488022
34.902122
5.7494867
10.414784
11.4141
25.815195
33.801506
26.121834
44.555784
34.373717
31.504449
2.7488022
46.956879
24.229979
14.414784
30.787132
38.346338
24.947296
30.028747
12

0.130
0.033
0.397
0.219
21.686
0.119
0.020
9314
3.332
0.051
0.003
0.011
0.022
0.224
1.149
0.089
0.115
0.115
1.970
0.567
0.255
0.555
0.161
0.022
0.179
0.022
L1713
0.579
3.238
0.024
0.320
2.734

0.130
0.033

0.039
21.686
0.119

9.310
2.358
0.051

0.213
0.23
0.01

0.063

0.115
1.922

0.491

0.241

0.544

0.161

0.179
0.022
10.74
0.558
3227
0.024
0.320
1.76

0.130
0.033

21.686
0.119

9.293
0.068
0.051

0.130
0.033

21.686
0.119

9.276

0.051

0.059
1.760
0.238
0.171
0.510
0.140

0.151
0.022

0.487
3.193
0.024
0.250

0.130
0.028

21.686
0.119

9.259

0.043

0.033
1.676
0.106
0.135
0.493
0.105

0.134
0.014

0.451
3.176
0.017
0.224
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11416
11435
11437
11460
11476
11477
11514
11517
11582
11588
11589
11615
11621
11630
11643
11657
11658
11663
11710
11732
11768
11769
11806
11826
11857
11878
11925
11938
11941
11942
12005
12015
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20.41341547
24.58316222
36
13.74948665
12.41615332
2.74880219
13.74948665
13.41546886
23.33196441
23.41409993
31.00068446
1.749486653
1.002053388
41.7467488
32.33127995
28.99931554
21.33333333
24.74743326
13.99863107
30.58453114
22.33264887
10.41478439
7.000684463
27.33196441
2.414784394
1.749486653
36.75017112
6.414784394
31.99726215
21.41546886
11.41409993
15.00068446

37.212868
26.390144
39.890486
13.749487
12.416153
24.77755
13.749487
13.415469
25.138946
23.4141
38.565366
1.7494867
1.0020534
46.770705
356.791923
32.224504
24.536619
28.424367
27.80835
38.951403
25.79603
24.232717
7.0006845
29.768652
2.4147844
1.7494867
44.637919
6.4147844
35.219713
21.415469
11.4141
15.000684

4.582
0.803
0911
0.107
15.476
0.010
0.138
0.082
0.138
0.118
14.279
0.011
0.003
0.602
1.980
1.017
0.552
0.160
0.665
3.463
0.357
0.145
0.069
0.396
0.023
0.018
9.664
0.625
0.230
13.984
3.762
3.553

4582
0.738
0.908
0.076
13.714
0.010
0.086
0.051
0.115
0.086
14.279

0.602
1.948
0.966
0.501
0.154
0.665
3.463
0.325
0.145
0.017
0.379

9.664
0.573
0.219
13.844
3.711
3.356

4.582
0.649
0.890
0.032
5.08
0.010
0.032
0.017
0.088
0.053
14.229

0.475
1.867
0.840
0.375
0.126
0.665
3.452
0.244
0.145

0.351

9.657

0.191
1217
1.336
1319
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12017
12057
12121
12136
12151
12204
12212
12254
12368
12369
12379
12416
12430
12444
12454
12504
12507
12524
12640
12647
12672
12690
12833
12857
12895
12909
12910
12922
12923
12924
12971
12974
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41.33333333
22.74880219
5.415468857
3.000684463
23.99726215
6.74880219
31.99726215
11.41409993
23.41409993
4.999315537
30.99794661
28.41341547
42.41204654
20.75017112
26.58453114
1.002053388
26.33264887
2.414784394
23.00068446
1.415468857
2.001368925
24.58316222
33.58521561
6.414784394
36.58316222
1.415468857
20.41615332
26.33264887
27.33196441
41.41273101
25.41273101
23.58384668

44.558522
22.748802
5.4154689
25.664613
26.806297
6.7488022
35.296372
11.4141
23.4141
26.061602
43.794661
35.416838
47.22245
20.750171
29.889117
1.0020534
29.50308
24.375086
23.000684
1.4154689
2.0013689
28.388775
36.366872
6.4147844
38.387406
1.4154689
20.416153
29.292266
30.121834
46.182067
47.162218
26.811773

19.227
0.189
0.465
0.012
0.114
0.433
0.247
0.115
0.118
0.018
0.685
0.953
34.152
2.142
0.172
0.006
0.129
0.012
0.116
0.004
0.013
0.853
0.211
0.219
0.430
0.007
0.108
2.613
2.540
30.263
33.672
0.139

19:215
0.137

0.012
0.098
0.015
0.235
0.063
0.086
0.018
0.685
0.953
34.152
2.003
0.161

0.122
0.012
0.085

0.839
0.201
0.08

0.366

0.077

2.592

2.491
30.263
33.672
0.128

19.178
0.083

0.012
0.070

0.208
0.009
0.053
0.018
0.685
0.936
34.026
1.423
0.134

0.105
0.012
0.052

0.804
0.184

0.285

0.044
2.530
2411
30.182
33.672
0.100

19.143
0.036

0.012
0.042

0.180

0.024
0.018
0.685
0.908
33.899
0.515
0.106

0.088
0.012
0.023

0.687
0.167

0.204

0.015
2.404
2.330
30.101
33.672
0.072

19.107
0.012

0.012
0.027

0.152

0.009
0.018
0.685
0.905
33.770
0.03
0.078

0.071
0.012
0.008

0.558
0.144

0.166

2.271
2.246
30.019
33.672
0.045
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12979
13001
13007
13091
13131
13200
13237
13269
13274
13278
13289
13291
13294
13310
13327
13335
13390
13394
13402
13426
13433
13474
13477
13497
13512
13549
13640
13645
13650
13665
13667
13725
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27.33196441
36.33127995
3.414099932
33.33333333
18.00136893
29.99863107
12
14.74880219
23.41409993
34.58453114
33.41273101
22.41478439
4
9.664613279
42.33264887
23.41409993
11.41409993
6.74880219
9.415468857
31.33196441
33.33333333
4.747433265
8.413415469
26.997946611
36.58316222
36.58590007
32.33127995
4.41615332
31.58384668
23.41409993
6.74880219
14.00136893

30.554415
39.55373
3.4140999
36.54757
18.001369
34.622861
33.292266
26.516085
23.4141
37.577002
46.223135
22.414784
4
31.761807
45522245
23.4141
11.4141
6.7488022
9.4154689
34.502396
36.120465
25557837
29.451061
30.247775
38.540726
43.868583
35.12115
4.4161533
34.757016
23.4141
6.7488022
32.194387

0.182
25.566
0.051
0.171
15.307
0.215
0.065
0.080
1.701
7.956
0.246
0.117
0.037
0.051
14.325
2.249
4371
0.048
0.059
2.024
0.243
0.026
0.079
0.431
0.462
0.868
14.154
0.239
0.622
18.183
0.095
0.391

0.171
25.515

0.164
14.334
0.215
0.065
0.080
1.649
7.880
0.246
0.083

0.051
14.293
2.109
4.191
0.009
0.027
1.973
0.226
0.026
0.079
0.420
0.448
0.868
14.105

0.571
17.209
0.015
0.391

0.143
25.389

0.147
9.668
0.187
0.065
0.080
1.595
7.754
0.246
0.05

0.051
14.212
1:53
2.478

1.847
0.198
0.026
0.079
0.392
0.431

0.858
14.025

0.445
12.544

0.391

0.115
25.262

0.130
22
0.159
0.065
0.064
1.548
7.628
0.235
0.021

0.051
14.113
0.621

1.720
0.171
0.026
0.079
0.364
0.414
0.841
13.944

0.319
5.076

0.391

0.088
25.133

0.113

0.131
0.065
0.036
1.524
7.495
0.207
0.006

0.051
13.984
0.137

1.591
0.143
0.026
0.079
0.336
0.397
0.823
13.860

0.190
1.088

0.338
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13742
13749

13773
13800
13814
13820
13832
13861
13875
13882
13891
13988
14003
14016
14018
14028
14035
14041
14045
14061
14062
14083
14087
14101
14106
14118
14154
14176
14183
14210
14217
14225
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15.41409993
11.00068446
27.99726215
37.58521561
3.748117728
11.41409993
38.74880219
5.746748802
5.749486653
9.412731006
33.66461328
30.00136893
2.001368925
29.33333333
39.74811773
7.414099932
6.414784394
5.415468857
25.41273101
2.997946612
6.001368925
19.41409993
11.00068446
12.41615332
6.001368925
31.58384668
23.33196441
31.41409993
26.74880219
21.99863107
14.00136893
23.41409993

31.488022
11.000684
30.841889
41.412731
3.7481177
11.4141
46.543463
26.502396
5.7494867
31.301848
46.822724
34.362765
2.0013689
31.071869
44.566735
7.4140999
6.4147844
5.4154689
47.170431
24.049281
6.0013689
19.4141
11.000684
32.626968
6.0013689
34.806297
26.55989
47.167693
44.50924
25.44011
14.001369
23.4141

0.072 0.072 0.072 0.072 0.058 0 0 0 0
0.069 0.038 0.005 0 0 0 0 0 0
0.136 0.115 0.089 0.072 0.055 0 0 0 0
0.169 0.162 0.145 0.128 0.111 0 0 0 0
0.043 0 0 0 0 0 0 0 0
2.186 2.155 1.336 0 0 0 0 0 0
1.038 1.038 1.006 0.925 0.843 0 0 0 0
0.037 0.037 0.037 0.037 0.037 0 0 0 0
0.054 0.002 0 0 0 0 0 0 0
0.176 0.176 0.176 0.176 0.176 0 0 0 0
31.332 | 31.332 | 31.332 | 31.281 | 31.152 1 0 0 0
0.130 0.126 0.109 0.092 0.075 0 0 0 0
0.012 0 0 0 0 0 0 0 0
3.529 3.507 3.479 3.451 3.424 1 0 1 0
5374 5.374 5.293 5212 5.130 1 0 1 0
0.065 0.022 0 0 0 0 0 0 0
1.266 0318 0 0 0 0 0 0 0
0.051 0 0 0 0 0 0 0 0
0.124 0.124 0.124 0.124 0.124 1 0 1 0
0.009 0.009 0.009 0.009 0.009 1 0 0 0
0.038 0.004 0 0 0 0 0 0 0
27.027 | 25.265 | 16.631 | 2.777 0 0 0 0 0
0.812 0.672 0.092 0 0 0 0 0 0
0.106 0.106 0.106 0.106 0.106 0 0 0 0
0.057 0.006 0 0 0 0 0 0 0
1.962 1.930 1.849 1.768 1.686 1 0 1 0
0.305 0.255 0.128 0.071 0.043 0 0 0 0
0.144 0.144 0.144 0.144 0.131 1 0 1 0
17.460 | 17.460 | 17.460 | 17.460 | 17.426 1 0 0 1
0.472 0.422 0.295 0.169 0.040 0 0 0 0
10.678 | 9.704 5.038 0 0 0 0 0 0
0.194 0.115 0.081 0.04 0.015 0 0 0 0








14263
14291
14334
14360
14404
14451
14469
14472
14486
14494
14498
14523
14525
14543
14564
14567
14583
14584
14593
14604
14624
14635
14647
14672
14673
14707
14709
14716
14721
14722
14730
14743
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11.74811773
34.99794661
26.58453114
3.000684463
10.74880219
12.41341547
9.002053388
6.414784394
4
8.41615332
35.58384668
31.00068446
28
29.33333333
23.58384668
4.999315537
14.00136893
5.415468857
3.748117728
42.00136893
18.41478439
19.74811773
22.33264887
12
34.58453114
11.00068446
6.587268994
37.41273101
26.74880219
21.99863107
23.41409993
32.33127995

11.748118
37.785079
28.36961
3.0006845
10.748802
31.08282
9.0020534
6.4147844
4
28.303901
38.644764
36.558522
36.303901
31.140315
26.387406
25.566051
14.001369
5.4154689
3.7481177
45.806982
34.30527
30.78987
25.700205
12
37.429158
11.000684
29.620808
47.296372
45 557837
35.304586
23.4141
35.526352

2.242
5.143
0.172
0.019
0.109
2.451
5.433
0.063
0.053
0.038
0311
199
3.561
0.160
0.366
0.026
9.389
0.038
0.105
22.540
7.131
0.086
0.200
0.119
3.716
0.943
0.061
0.269
29.139
13.165
0.132
1.242

2.21
5.126
0.150

0.058
2.451
4.46

0.011

0.038
0.279
7.797
3.561
0.147
0317
0.026
9.216

22.536
7131
0.086
0.150
0.068
3.640
0.766
0.061
0.269

29.139
13.165
0.118
1.210

2. 577
5.098
0.122

0.003
2.451

0.038
0.225
7.732
3.554
0.130
0.236
0.026
8.519

22.519
T:131
0.086
0.059
0.014
3514
0.069
0.061
0.269

29.139
13.165
0.086
1.129

0.038
0.197
7.651
3.508
0.113
0.156
0.026

22.496
7.131
0.086
0.059

3.469

0.061
0.241
29.139
13.114
0.04
1.049

0.038
0.169
7.569
3.480
0.095
0.071
0.026
0
0
0
22.461
7.102
0.086
0.059
0
3.433
0
0.061
0.213
29.113
12.985
0.015
0.966
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14766
14828
14869
14885
14886
14899
14920
14928
14929
14954
14977
15014
15019
15066
15086
15092
15106
15119
15123
15148
15217
15220
15400
15422
15473
15475
15480
15532
15539
15599
15601
15610
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7.000684463
20.75017112
26.74880219
21.41546886
28.33127995
27.99726215
33.33333333
38.33264887
22.41478439
16.99931554
34.99794661
23.41409993
12.99931554
12.41615332
23.41409993
22.74880219
9.002053388
25.7467488
34.99794661
19.74811773
30.41478439
2.74880219
11.74811773
28.33127995
22.00136893
29.41273101
26.58453114
32.33127995
0.750171116
23.41409993
26.58453114
11.74811773

7.0006845
20.750171
36.73922
21.415469
31.258042
31.206023
36.919918
47.156742
22.414784
25.809719
38.245038
23.4141
34.809035
12.416153
37.393566
22.748802
9.0020534
46.543463
38.206708
31.520876
38.302533
2.7488022
11.748118
31.734428
37.1718
35.208761
30.182067
34.767967
0.7501711
23.4141
29.806982
11.748118

1.176
0.178
0.125
32.974
5.512
0.116
0.311
2.494
0.469
0.098
0.260
2.249
9.431
0.124
0.188
0.188
0.081
0.130
0.260
2.908
0.142
0.022
13.833
0.371
0.178
2.092
0.172
0.241
0.002
0.192
0.423
0.941

0.402
0.127
0.125
31.212
5.436
0.109
0.297
2.494
0.418
0.098
0.248
2.109
9.431
0.072
0.188
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18.41204654
20.99931554
2.74880219
9.412731006
23.41409993
26.00136893
33.41546886
14.74606434
31.41409993
28.58316222
3.748117728
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23.41409993
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0.160
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16717
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16920
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16982
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9.667351129
4
9.746748802
23.41409993
11.41409993
33.99863107
7.748117728
15.33470226
16.99931554
0.41615332
22.74880219
24
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21.41546886
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3.000684463
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0.003
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0.035
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17573
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8.747433265
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17847
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18014
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18027
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18312
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18397
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18451
18476
18496
18497
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34.41478439
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16.41341547
16.41341547
14.00136893
10.74880219
20.74743326
21.99863107
10.74880219
5.415468857
26.00136893
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11.74811773
15.00068446
28.33127995
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11.000684
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10.748802
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5.7494867
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11.748118
15.000684
31.290897
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21.749487
35.011636
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47.181383
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5.7494867

28.03833

23.4141
22.414784
35.865845
11.748118
32.350445
21.749487
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0.252
6.319
3.249
1.264
20.109
0.121
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0.548
0.346
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0.034
0.097
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12.269
0.421
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1.018
0.088
1.604
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0.056
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2.224
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0.118
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0.049
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13.00205339
32.99931554
36.33127995
0.750171116
19.00068446
32.99931554
22.58453114
7.414099932
14.74880219
22.33264887
9.412731006
7.748117728
22.41478439
23.41409993
24.33127995
35.586584563
22.41478439
13.41546886
0.41615332
8.750171116
19.74811773
14.74606434
22.99794661
4.750171116
1.002053388
1.415468857
20.75017112
20.75017112
25.99863107
36.99931554
38.99794661
10.41478439
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39.504449
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25.776865
7.4140999
14.748802
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22.414784
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0.034
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0.750171116
5.749486653
11.00068446
5.412731006
29.33333333
23.33196441
3.000684463
33.58521561
31.58384668
21.33333333
2466529774
33.99863107
24.33127995
23.00068446
7.000684463
1.002053388
29.58521561
25.33333333
9.002053388
20.99931554
14.74880219
28.33127995
24.33127995
21.7467488
23.41409993
0.41615332 |

0.7501711
5.7494867
11.000684
25.746749
32.120465
25.089665
3.0006845
36.807666
34.351814
24.720055
46.570842
37.174538
26.140999
23.000684
7.0006845
1.0020534
32.372348
28.621492
9.0020534
37.609856
29.69473
31.140315
28.271047
27.652293
23.4141

0.003
0.034
0.468
0.033
0.204
0.373
0.033
0.218
0.375
0.119
21.526
8.733
0.198
27.232
0.051
0.003
0.615
0318
0.090
16.966
0.104
3.755
0.481
0.132
9.700
0.001

0.002
0.434
0.033
0.187
0.350

0.211
0.365
0.108
21.526
8.701
0.169
26.258
0.011

0.599
0.306
0.039
16.966
0.104
3.706
0.431
0.132
9.668

0.069
0.033
0.160
0.283

0.194
0.348
0.080
21.526
8.620
0.134
21.593

0.571
0.279

16.966
0.104
3.626
0.304
0.110
9.635

0.033
0.132
0.157

0.177
0.276
0.052
21.526
8.539
0.099
8.881

0.543
0.251

16.966
0.104
3.545
0.210
0.082
8.217

0.033
0.104
0.032

0.150

0.143

0.024
21.526
8.457

0.067

1.483

0.515
0.152

16.938
0.076
3.461
0.123
0.054
2.011
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From: Diana-M Wong

To: Bob Benson; Danielle DeVoney

Cc: Bob Sonawane; Deborah McKean
Subject: Fw: Requested UC data

Date: 01/25/2012 02:25 PM
Attachments: Memorandum?25 January 2012.docx

Hired in 1972 or Later 119 Individuals.pdf
All Workers 434 Individuals.pdf

I mean Bob and Danielle, can you integrate the files for Appendix E under one cover
memo so that there will be no confusion. Thank you very much.

Diana

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049

From: Diana-M Wong/DC/USEPA/US

To: Bob Benson/R8/USEPA/US@EPA, Danielle DeVoney/DC/USEPA/US@EPA
Cc: Bob Sonawane/DC/USEPA/US@EPA, Deborah McKean/R8/USEPA/US@EPA
Date: 01/25/2012 01:30 PM

Subject:  Re: Requested UC data

Dear All,

The attached files appear to be part of the data request for Appendix E. Can we
intergrate all the responses for Appendix E together into 1 cover memo and
attachments so that it will not be so confusing.

Thank you very much.

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049
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Memorandum							25 January 2012





From:  Robert Benson, Ph.D


	U.S. EPA, Region 8


	Denver CO





To:	Diana Wong, Ph.D


	Designated Federal Officer


	Science Advisory Board


	U.S. EPA


	


I understand that the SAB has requested additional information on the exposure-response modeling presented in Appendix E of the External Review Draft of the Toxicological Review of Libby Amphibole Asbestos currently under review.  Pursuant to that request, attached are files of the results for the full cohort (434 individuals) and for the cohort hired in 1972 or later.




Data from 2002-2005 health exam for 119 workers hired in 1972 or later with no previously
reported occupational exposure to asbestos

CE is cumulative exposure with no lag; CES is cumulative exposure with 5 years lag, etc.

Note: personal identifiers (age, gender, body mass index) removed at request of UC







Table 5. Cumulative Human Equivalent Exposure Concentration (CHEEC)

ATTACHMENT 1
TABLE 2. DATA FROM 2002-2005 STUDY - Hired 1972 or Later, No Other Exposure to Asbestos

. Time from first Bilateral
Duration of exposure to
Ever employment health exam Discrete Diffuse Discrete
ID Smoke years years CE CE5 CE10 CEl5 CE20 Pleural Pleural Pleural Interstitial
11657 0 29.01917808 32.24657534 1.017 0.966 0.840 0.750 0.621 0 0 0 0
13725 1 14.0109589 32.21643836 0.391 0.391 0.391 0.391 0.338 0 O 0 0
14101 1 12.42465753 32.64931507 0.106 0.106 0.106 0.106 0.106 0 0 0 0
17727 0 29.01917808 32.23561644 0.123 0.116 0.099 0.082 0.065 0 0 0 0
10371 0 28.60273973 31.90684932 0.462 0.451 0.423 0.395 0.342 0 0 0 0
15834 1 28.60273973 30.4 0.611 0.546 0.465 0.385 0.298 0 0 0 0
15975 0 28.60273973 31.90958904 1.041 1.009 0.928 0.847 0.765 0 0 0 0
11102 1 19.76164384 31.5260274 0.161 0.161 0.161 0.140 0.105 1 0 1 0
11214 1 28.35068493 30.80821918 0.579 0.558 0.522 0.487 0.451 0 0 0 0
14886 0 28.35068493 31.27945205 5512 5.436 5310 5.183 5.051 0 0 0 0
15148 1 19.76164384 31.54246575 2.908 2.908 2.908 2.859 2.777 0 1 0 0
15422 0 28.35068493 31.75616438 0.371 0.364 0.334 0.299 0.263 0 0 0 0
15892 0 28.35068493 30.31232877 0.193 0.171 0.143 0.115 0.088 0 0 0 0
16149 1 28.35068493 30.10136986 0.473 0.404 0.278 0.152 0.054 0 0 0 0
16238 1 9.753424658 31.94246575 2.264 2.264 2.264 2.264 2.264 1 0 1 0
16973 1 28.35068493 31.4630137 0.189 0.178 0.151 0.123 0.095 0 0 0 0
18132 1 28.35068493 31.31232877 0.421 0.373 0.292 0.211 0.127 0 0 0 0
18312 1 25.76438356 31.57534247 1.604 1.604 1.539 1.459 1.376 1 0 1 0
19189 0 14.75616438 31.97808219 0.115 0.115 0.115 0.115 0.099 0 0 0 0
19915 1 28.35068493 31.16164384 3.755 3.706 3.626 3.545 3.461 0 0 0 0
13310 1 9.671232877 31.78356164 0.051 0.051 0.051 0.051 0.051 0 0 0 0
13742 0 15.42465753 31.50958904 0.072 0.072 0.072 0.072 0.058 0 0 0 0
13773 0 28.01643836 30.8630137 0.136 0.115 0.089 0.072 0.055 0 0 0 0
13882 0 9.419178082 31.32328767 0.176 0.176 0.176 0.176 0.176 0 0 0 0
14451 0 12.42191781 31.10410959 2.451 2.451 2451 2451 2.435 1 0 1 0
14899 0 28.01643836 31.22739726 0.116 0.109 0.092 0.075 0.058 0 0 0 0
18785 1 9.419178082 31.47945205 0.139 0.139 0.139 0.139 0.139 0 0 0 0
15677 0 21.01369863 30.84657534 0.170 0.170 0.170 0.156 0.128 0 0 0 0
10396 0 8.753424658 29.9890411 0.076 0.076 0.076 0.076 0.076 0 0 0 0
11826 1 27.35068493 29.7890411 0.396 0.379 0.351 0.324 0.296 0 0 0 0








12923
12979
14635
15960
13497
15708
15901
11293
12454
14334
14709
15480
15601
15954
16114
16717
18138
11663
12507
12922
17057
17573
17939
17951
19846
13477
19297
17216
17583
19772
14494
19312
11435
12690
17569
18446
10527
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27.35068493
27.35068493
19.76164384
27.35068493
27.01643836
9.419178082
27.01643836
25.01643836
26.60273973
26.60273973
6.591780822
26.60273973
26.60273973
26.60273973
26.60273973
26.60273973
8.005479452
24.76438356
26.35068493
26.35068493
14.75890411
8.753424658
20.76164384
10.75616438
14.75890411
8.419178082
26.01643836
25.60273973
25.35068493
25.35068493
8.421917808
10.42191781
246
246
246
19.0109589
24.34794521

30.14246575
30.57534247
30.8109589
30.63561644
30.26849315
30.30684832
28.94246575
30.04931507
29.90958904
28.3890411
29.64109589
30.20273973
290.82739726
30.04931507
29.43561644
29.81917808
30.07671233
28.44383562
29.52328767
29.31232877
29.13972603
29.79726027
29.6739726
29.34520548
29.71506849
29.47123288
29.36712329
28.80821918
28.53972603
28.64109589
28.32328767
27.59726027
26.40821918
28.40821918
27.81643836
28.05753425
27.58356164

2.540
0.182
0.086
0.182
0.431
0.050
0.209
0.320
0.172
0.172
0.061
0.172
0.423
0.106
2.190
0.357
0.066
0.160
0.129
2.613
0.064
0.043
0.087
0.346
0.104
0.079
0.102
0.258
1.359
0.318
0.038
0.417
0.803
0.853
0.625
0.166
0.059

2.491]
0.171
0.086
0.171
0.420
0.050
0.181
0.320
0.161
0.150
0.061
0.161
0.390
0.100
2.169
0.350
0.066
0.154
0.122
2.592
0.064
0.043
0.087
0.346
0.104
0.079
0.096
0.247
1.308
0.306
0.038
0.417
0.738
0.839
0.592
0.166
0.059

2411
0.143
0.086
0.143
0.392
0.050
0.146
0.285
0.134
0.122
0.061
0.134
0.310
0.082
2.133
0.309
0.066
0.126
0.105
2.530
0.064
0.043
0.083
0.346
0.104
0.079
0.079
0.219
1.182
0.279
0.038
0.417
0.649
0.804
0.512
0.159
0.059

2.330
0.115
0.086
0.115
0.364
0.050
0.111
0.250
0.106
0.095
0.061
0.106
0.229
0.065
2.017
0.274
0.066
0.099
0.088
2.404
0.060
0.043
0.066
0.346
0.104
0.079
0.061
0.191
1.055
0.251
0.038
0.417
0.540
0.687
0.431
0.124
0.058

2.246
0.088
0.086
0.088
0.336
0.050
0.075
0.224
0.078
0.067
0.061
0.078
0.147
0.048
1.884
0.238
0.066
0.071
0.071
2.271
0.043
0.043
0.049
0.290
0.076
0.079
0.044
0.158
0.926
0.152
0.038
0.401
0.426
0.558
0.349
0.089
0.041

o 0 — O O C C 0O 00 00 C o 0000000 =0~ 0CCoooCoo oo o

[ B Bl B e T e T e S e N o R e SN v B - Y e B - S e Y o Y S - Y - R T o TR = e S = Y Y o B Y = = i = i = = S e

=T T T < S - T - S - T - R o T o B e O e S e R e S e T - N - Y - N = e Y s Y e T A o i = I o I = B = P = B =0 = = = - =

SO O OO0 D O 0 OO0 OO0 oo oo OO0 0 OO0 000 00O 0O o 0OCc o0 o oo








10664
11710
16969
18909
19669
19923
19944
12151
12974
14564
16968
10367
11052
11582
13269
13861
14154
16414
19525
16030
16982
19508
11028
12369
14954
18690
10852
11768
13474
14567
14647
16164
16166
18741
10736
14210
16184
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23.76438356
14.00821918
6.7506849832
24.34794521
24.34794521
24.34794521
21.76164384
24.01369863
236
236
23.6
23.34794521
23.34794521
23.34794521
14.75890411
5.750684932
23.34794521
15.34520548
23.34794521
8.419178082
3.002739726
5.416438356
21.01369863
5.002739726
17.0109589
22.6
7.753424658
22.34794521
4.750684832
5.002739726
22.34794521
22.34794521
22.34794521
22.34794521
6.419178082
22.01369863
9.673972603

28.0630137
27.82739726
27.57534247
26.13424658
26.15890411
28.29041096
27.67123288
26.82465753
26.83013699
26.40547945
26.43013699
26.58356164
26.13972603
25.15616438
26.53424658
26.52054795
26.57808219
26.87123288
25.10684932
26.31780822
26.32054795
25.76438356
25.83287671
26.07945205
25.82739726
25.79452055
2588219178
25.81369863
25.57534247
25.58356164
25.71780822
25.55890411
25.65753425
25.5369863
25.43287671
25.45753425
2547671233

0.297
0.665
0.049
0.668
0.198
0.481
0.132
0.114
0.139
0.366
0.139
0.138
0.567
0.138
0.080
0.037
0.305
0.061
0.373
0.052
0.022
0.033
0.115
0.018
0.098
0.128
0.051
0.357
0.026
0.026
0.200
0.553
0.313
0.150
0.033
0.472
0.031

0.281
0.665
0.049
0.567
0.169
0.431
0.132
0.098
0.128
0.317
0.122
0.126
0.491
0.115
0.080
0.037
0.255
0.061
0.350
0.052
0.022
0.033
0.115
0.018
0.098
0.117
0.051
0.325
0.026
0.026
0.150
0.502
0.301
0.139
0.033
0422
0.031

0.200
0.665
0.049
0.440
0.134
0.304
0.110
0.070
0.100
0.236
0.095
0.099
0.365
0.088
0.080
0.037
0.128
0.061
0.283
0.052
0.022
0.033
0.087
0.018
0.091
0.089
0.051
0.244
0.026
0.026
0.059
0.376
0.210
0.111
0.033
0.295
0.031

0.119
0.640
0.049
0.314
0.099
0.210
0.082
0.042
0.072
0.156
0.067
0.071
0.238
0.060
0.064
0.037
0.071
0.048
0.157
0.052
0.022
0.033
0.059
0.018
0.061
0.061
0.051
0.164
0.026
0.026
0.059
0.249
0.084
0.083
0.033
0.169
0.031

0.054
0.511
0.049
0.177
0.067
0.123
0.054
0.027
0.045
0.071
0.039
0.043
0.106
0.032
0.036
0.037
0.043
0.031
0.032
0.040
0.022
0.033
0.033
0.018
0.033
0.033
0.043
0.081
0.026
0.026
0.059
0.120
0.032
0.056
0.028
0.040
0.017
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17946
12136
10300
11248
11477
11658
15682
16913
16914
19636
11197
11769
12524
10395
14061
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22.01369863
3.002739726
6.753424658
6.753424658
2.750684932
21.34794521
2.750684932
21.34794521
3.750684932
21.34794521
21.01369863
10.42191781
2.416438356
0.252054795
3

23.82191781
25.68219178
24.82739726
24.96438356
24.79452055
24.55342466
25.00547945
23.15342466
2457260274
24.7369863
24.24657534
24.24931507
24.39178082
23.82191781
24.06575342

0.548
0.012
0.022
0.024
0.010
0.552
0.013
0.416
0.019
0.119
0.022
0.145
0.012
0.001
0.009

0.447
0.012
0.022
0.024
0.010
0.501
0.013
0.315
0.019
0.108
0.022
0.145
0.012
0.001
0.009

0.320
0.012
0.022
0.024
0.010
0.375
0.013
0.189
0.019
0.080
0.022
0.145
0.012
0.001
0.009

0.194
0.012
0.022
0.024
0.010
0.249
0.013
0.062
0.019
0.052
0.022
0.120
0.012
0.001
0.009

0.058
0.012
0.015
0.017
0.010
0.120
0.013
0.017
0.019
0.024
0.014
0.022
0.012
0.001
0.009
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Full Data Set - 434 individuals
Selection Rules
Step  Action
1 Combine 1980 and 2004 data (N = 793)
2 Exclude all data where an alternative exposure to asbestos has occurred (793 - 105 = 688)
3 Exclude repeat observations so each worker has only one observation (688 - 252 = 436) **
4 Exclude observations from 1980 where start day = xray day (436 - 2 = 434)

** |f the worker was negative for DPT in 1980, keep the data from 2004 and omit the data from 1980
If the worker was positive for DPT in 1980, keep the 1980 data and omit the 2004 data.

Exception: for worker 17847 (positive in 1980 and negative in 2004), keep the 2004 data and omit the 1980 data
CE is cumulative exposure with no lag; CE5 is cumulative exposure with 5 year lag, etc.

Note: Personal Identifiers (age at x-ray, gender, and body mass index removed at request of UC







ATTACHMENT 1

TABLE 3. COMBINED AND SELECTED DATA

Time from
Duration of  |first exposure Bilateral
Ever Employment to health Discrete | Diffuse | Discrete |Interstitia

ID Smoke years exam years CE CE5 CE10 CEI15 CE20 | Pleural | Pleural | Pleural 1
10093 1 2474743326 46.743326 | 14.956 | 14.956 | 14.956 | 14.956 | 14.956 1 0 0 0
10114 1 36.58316222 39.767283 | 25.861 | 25.811 | 25.684 | 25.558 | 25.429 1 0 1 0
10162 14.74880219 14.748802 | 22.634 | 20.855 | 12.221 0 0 0 0 0 0
10185 0 36 44950034 | 0.261 0.261 0.255 0.227 0.200 0 0 0 0
10233 22.00136893 22.001369 | 0.070 0.038 0.003 0.003 0.003 0 0 0 0
10236 7.748117728 7.7481177 | 2.929 1.167 0 0 0 0 0 0 0
10237 5.749486653 5.7494867 | 0.210 | 0.034 0 0 0 0 0 0 0
10293 1 31.58384668 34.414784 | 0315 0.239 0.181 0.153 0.126 0 0 0 0
10298 6.74880219 6.7488022 | 0.041 0.009 0 0 0 0 0 0 0
10300 1 6.74880219 24.810404 | 0.022 0.022 0.022 0.022 0.015 0 0 0 0
10309 1 41.33333333 44.52293 | 2.122 | 2.071 1.945 1.818 1.741 1 0 1 0
10367 1 23.33196441 26.565366 | 0.138 0.126 0.099 0.071 0.043 0 0 0 0
10371 0 28.58316222 31.88501 0.462 0.451 0.423 0.395 0.342 0 0 0 0
10383 2.414784394 2.4147844 | 0.011 0 0 0 0 0 0 0 0
10386 1 37.41273101 47.342916 | 0.165 0.165 0.165 0.148 0.131 0 0 0 0
10394 1 27.41409993 35.438741 | 7.018 7.018 7.011 6.994 6.977 1 0 1 0
10395 1 0.251882272 23.805613 | 0.001 0.001 0.001 0.001 0.001 0 0 0 0
10396 0 8.747433265 29.968515 | 0.076 | 0.076 0.076 0.076 0.076 0 0 0 0
10423 1 43.99726215 47.244353 | 0.275 0.264 0.241 0.224 0.206 0 0 0 0
10456 0 31.58384668 33.514031 | 11.781 | 11.759 | 11.731 | 11.703 | 11.675 0 1 0 0
10470 23.41409993  23.4141 0.131 0.086 0.053 0.024 0.009 0 0 0 0
10513 0 39.74811773 44.005476 | 12.928 | 12.903 | 12.776 | 12.650 | 12.517 1 0 1 0
10527 0 24.33127995 27.564682 | 0.059 0.059 0.059 0.058 0.041 0 0 0 0
10664 1 23.74811773 28.043806 | 0.297 0.281 0.200 0.119 0.054 0 0 0 0








10734
10736
10753
10754
10795
10812
10835
10839
10846
10852
10858
10910
10920
10924
10957
10968
10971
11028
11048
11052
11054
11099
11102
11171
11173
11197
11203
11214
11230
11248
11293
11395
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24
6.414784394
3.748117728
10.00136893
15.00068446

24
3.414099932
40.75017112
10.74880219
7.748117728
1.002053388
1.749486653

2.74880219
31.33196441
5.749486653
10.41478439
11.41409993
20.99931554
30.99794661
23.33196441
41.33333333
31.58384668
19.74811773

2.74880219
39.41409993
20.99931554
14.41478439
28.33127995
35.58384668

6.74880219
24.99931554

12

47.206023
25.415469
3.7481177
10.001369
38.401095
43.852156
3.4140999
44774812
10.748802
25.864476
1.0020534
1.7494867
2.7488022
34.902122
5.7494867
10.414784
11.4141
25.815195
33.801506
26.121834
44.555784
34.373717
31.504449
2.7488022
46.956879
24.229979
14.414784
30.787132
38.346338
24.947296
30.028747
12

0.130
0.033
0.397
0.219
21.686
0.119
0.020
9314
3.332
0.051
0.003
0.011
0.022
0.224
1.149
0.089
0.115
0.115
1.970
0.567
0.255
0.555
0.161
0.022
0.179
0.022
L1713
0.579
3.238
0.024
0.320
2.734

0.130
0.033

0.039
21.686
0.119

9.310
2.358
0.051

0.213
0.23
0.01

0.063

0.115
1.922

0.491

0.241

0.544

0.161

0.179
0.022
10.74
0.558
3227
0.024
0.320
1.76

0.130
0.033

21.686
0.119

9.293
0.068
0.051

0.130
0.033

21.686
0.119

9.276

0.051

0.059
1.760
0.238
0.171
0.510
0.140

0.151
0.022

0.487
3.193
0.024
0.250

0.130
0.028

21.686
0.119

9.259

0.043

0.033
1.676
0.106
0.135
0.493
0.105

0.134
0.014

0.451
3.176
0.017
0.224
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11416
11435
11437
11460
11476
11477
11514
11517
11582
11588
11589
11615
11621
11630
11643
11657
11658
11663
11710
11732
11768
11769
11806
11826
11857
11878
11925
11938
11941
11942
12005
12015
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20.41341547
24.58316222
36
13.74948665
12.41615332
2.74880219
13.74948665
13.41546886
23.33196441
23.41409993
31.00068446
1.749486653
1.002053388
41.7467488
32.33127995
28.99931554
21.33333333
24.74743326
13.99863107
30.58453114
22.33264887
10.41478439
7.000684463
27.33196441
2.414784394
1.749486653
36.75017112
6.414784394
31.99726215
21.41546886
11.41409993
15.00068446

37.212868
26.390144
39.890486
13.749487
12.416153
24.77755
13.749487
13.415469
25.138946
23.4141
38.565366
1.7494867
1.0020534
46.770705
356.791923
32.224504
24.536619
28.424367
27.80835
38.951403
25.79603
24.232717
7.0006845
29.768652
2.4147844
1.7494867
44.637919
6.4147844
35.219713
21.415469
11.4141
15.000684

4.582
0.803
0911
0.107
15.476
0.010
0.138
0.082
0.138
0.118
14.279
0.011
0.003
0.602
1.980
1.017
0.552
0.160
0.665
3.463
0.357
0.145
0.069
0.396
0.023
0.018
9.664
0.625
0.230
13.984
3.762
3.553

4582
0.738
0.908
0.076
13.714
0.010
0.086
0.051
0.115
0.086
14.279

0.602
1.948
0.966
0.501
0.154
0.665
3.463
0.325
0.145
0.017
0.379

9.664
0.573
0.219
13.844
3.711
3.356

4.582
0.649
0.890
0.032
5.08
0.010
0.032
0.017
0.088
0.053
14.229

0.475
1.867
0.840
0.375
0.126
0.665
3.452
0.244
0.145

0.351

9.657

0.191
1217
1.336
1319
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12017
12057
12121
12136
12151
12204
12212
12254
12368
12369
12379
12416
12430
12444
12454
12504
12507
12524
12640
12647
12672
12690
12833
12857
12895
12909
12910
12922
12923
12924
12971
12974
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41.33333333
22.74880219
5.415468857
3.000684463
23.99726215
6.74880219
31.99726215
11.41409993
23.41409993
4.999315537
30.99794661
28.41341547
42.41204654
20.75017112
26.58453114
1.002053388
26.33264887
2.414784394
23.00068446
1.415468857
2.001368925
24.58316222
33.58521561
6.414784394
36.58316222
1.415468857
20.41615332
26.33264887
27.33196441
41.41273101
25.41273101
23.58384668

44.558522
22.748802
5.4154689
25.664613
26.806297
6.7488022
35.296372
11.4141
23.4141
26.061602
43.794661
35.416838
47.22245
20.750171
29.889117
1.0020534
29.50308
24.375086
23.000684
1.4154689
2.0013689
28.388775
36.366872
6.4147844
38.387406
1.4154689
20.416153
29.292266
30.121834
46.182067
47.162218
26.811773

19.227
0.189
0.465
0.012
0.114
0.433
0.247
0.115
0.118
0.018
0.685
0.953
34.152
2.142
0.172
0.006
0.129
0.012
0.116
0.004
0.013
0.853
0.211
0.219
0.430
0.007
0.108
2.613
2.540
30.263
33.672
0.139

19:215
0.137

0.012
0.098
0.015
0.235
0.063
0.086
0.018
0.685
0.953
34.152
2.003
0.161

0.122
0.012
0.085

0.839
0.201
0.08

0.366

0.077

2.592

2.491
30.263
33.672
0.128

19.178
0.083

0.012
0.070

0.208
0.009
0.053
0.018
0.685
0.936
34.026
1.423
0.134

0.105
0.012
0.052

0.804
0.184

0.285

0.044
2.530
2411
30.182
33.672
0.100

19.143
0.036

0.012
0.042

0.180

0.024
0.018
0.685
0.908
33.899
0.515
0.106

0.088
0.012
0.023

0.687
0.167

0.204

0.015
2.404
2.330
30.101
33.672
0.072

19.107
0.012

0.012
0.027

0.152

0.009
0.018
0.685
0.905
33.770
0.03
0.078

0.071
0.012
0.008

0.558
0.144

0.166

2.271
2.246
30.019
33.672
0.045
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12979
13001
13007
13091
13131
13200
13237
13269
13274
13278
13289
13291
13294
13310
13327
13335
13390
13394
13402
13426
13433
13474
13477
13497
13512
13549
13640
13645
13650
13665
13667
13725
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27.33196441
36.33127995
3.414099932
33.33333333
18.00136893
29.99863107
12
14.74880219
23.41409993
34.58453114
33.41273101
22.41478439
4
9.664613279
42.33264887
23.41409993
11.41409993
6.74880219
9.415468857
31.33196441
33.33333333
4.747433265
8.413415469
26.997946611
36.58316222
36.58590007
32.33127995
4.41615332
31.58384668
23.41409993
6.74880219
14.00136893

30.554415
39.55373
3.4140999
36.54757
18.001369
34.622861
33.292266
26.516085
23.4141
37.577002
46.223135
22.414784
4
31.761807
45522245
23.4141
11.4141
6.7488022
9.4154689
34.502396
36.120465
25557837
29.451061
30.247775
38.540726
43.868583
35.12115
4.4161533
34.757016
23.4141
6.7488022
32.194387

0.182
25.566
0.051
0.171
15.307
0.215
0.065
0.080
1.701
7.956
0.246
0.117
0.037
0.051
14.325
2.249
4371
0.048
0.059
2.024
0.243
0.026
0.079
0.431
0.462
0.868
14.154
0.239
0.622
18.183
0.095
0.391

0.171
25.515

0.164
14.334
0.215
0.065
0.080
1.649
7.880
0.246
0.083

0.051
14.293
2.109
4.191
0.009
0.027
1.973
0.226
0.026
0.079
0.420
0.448
0.868
14.105

0.571
17.209
0.015
0.391

0.143
25.389

0.147
9.668
0.187
0.065
0.080
1.595
7.754
0.246
0.05

0.051
14.212
1:53
2.478

1.847
0.198
0.026
0.079
0.392
0.431

0.858
14.025

0.445
12.544

0.391

0.115
25.262

0.130
22
0.159
0.065
0.064
1.548
7.628
0.235
0.021

0.051
14.113
0.621

1.720
0.171
0.026
0.079
0.364
0.414
0.841
13.944

0.319
5.076

0.391

0.088
25.133

0.113

0.131
0.065
0.036
1.524
7.495
0.207
0.006

0.051
13.984
0.137

1.591
0.143
0.026
0.079
0.336
0.397
0.823
13.860

0.190
1.088

0.338
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13742
13749

13773
13800
13814
13820
13832
13861
13875
13882
13891
13988
14003
14016
14018
14028
14035
14041
14045
14061
14062
14083
14087
14101
14106
14118
14154
14176
14183
14210
14217
14225
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15.41409993
11.00068446
27.99726215
37.58521561
3.748117728
11.41409993
38.74880219
5.746748802
5.749486653
9.412731006
33.66461328
30.00136893
2.001368925
29.33333333
39.74811773
7.414099932
6.414784394
5.415468857
25.41273101
2.997946612
6.001368925
19.41409993
11.00068446
12.41615332
6.001368925
31.58384668
23.33196441
31.41409993
26.74880219
21.99863107
14.00136893
23.41409993

31.488022
11.000684
30.841889
41.412731
3.7481177
11.4141
46.543463
26.502396
5.7494867
31.301848
46.822724
34.362765
2.0013689
31.071869
44.566735
7.4140999
6.4147844
5.4154689
47.170431
24.049281
6.0013689
19.4141
11.000684
32.626968
6.0013689
34.806297
26.55989
47.167693
44.50924
25.44011
14.001369
23.4141

0.072 0.072 0.072 0.072 0.058 0 0 0 0
0.069 0.038 0.005 0 0 0 0 0 0
0.136 0.115 0.089 0.072 0.055 0 0 0 0
0.169 0.162 0.145 0.128 0.111 0 0 0 0
0.043 0 0 0 0 0 0 0 0
2.186 2.155 1.336 0 0 0 0 0 0
1.038 1.038 1.006 0.925 0.843 0 0 0 0
0.037 0.037 0.037 0.037 0.037 0 0 0 0
0.054 0.002 0 0 0 0 0 0 0
0.176 0.176 0.176 0.176 0.176 0 0 0 0
31.332 | 31.332 | 31.332 | 31.281 | 31.152 1 0 0 0
0.130 0.126 0.109 0.092 0.075 0 0 0 0
0.012 0 0 0 0 0 0 0 0
3.529 3.507 3.479 3.451 3.424 1 0 1 0
5374 5.374 5.293 5212 5.130 1 0 1 0
0.065 0.022 0 0 0 0 0 0 0
1.266 0318 0 0 0 0 0 0 0
0.051 0 0 0 0 0 0 0 0
0.124 0.124 0.124 0.124 0.124 1 0 1 0
0.009 0.009 0.009 0.009 0.009 1 0 0 0
0.038 0.004 0 0 0 0 0 0 0
27.027 | 25.265 | 16.631 | 2.777 0 0 0 0 0
0.812 0.672 0.092 0 0 0 0 0 0
0.106 0.106 0.106 0.106 0.106 0 0 0 0
0.057 0.006 0 0 0 0 0 0 0
1.962 1.930 1.849 1.768 1.686 1 0 1 0
0.305 0.255 0.128 0.071 0.043 0 0 0 0
0.144 0.144 0.144 0.144 0.131 1 0 1 0
17.460 | 17.460 | 17.460 | 17.460 | 17.426 1 0 0 1
0.472 0.422 0.295 0.169 0.040 0 0 0 0
10.678 | 9.704 5.038 0 0 0 0 0 0
0.194 0.115 0.081 0.04 0.015 0 0 0 0








14263
14291
14334
14360
14404
14451
14469
14472
14486
14494
14498
14523
14525
14543
14564
14567
14583
14584
14593
14604
14624
14635
14647
14672
14673
14707
14709
14716
14721
14722
14730
14743
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11.74811773
34.99794661
26.58453114
3.000684463
10.74880219
12.41341547
9.002053388
6.414784394
4
8.41615332
35.58384668
31.00068446
28
29.33333333
23.58384668
4.999315537
14.00136893
5.415468857
3.748117728
42.00136893
18.41478439
19.74811773
22.33264887
12
34.58453114
11.00068446
6.587268994
37.41273101
26.74880219
21.99863107
23.41409993
32.33127995

11.748118
37.785079
28.36961
3.0006845
10.748802
31.08282
9.0020534
6.4147844
4
28.303901
38.644764
36.558522
36.303901
31.140315
26.387406
25.566051
14.001369
5.4154689
3.7481177
45.806982
34.30527
30.78987
25.700205
12
37.429158
11.000684
29.620808
47.296372
45 557837
35.304586
23.4141
35.526352

2.242
5.143
0.172
0.019
0.109
2.451
5.433
0.063
0.053
0.038
0311
199
3.561
0.160
0.366
0.026
9.389
0.038
0.105
22.540
7.131
0.086
0.200
0.119
3.716
0.943
0.061
0.269
29.139
13.165
0.132
1.242

2.21
5.126
0.150

0.058
2.451
4.46

0.011

0.038
0.279
7.797
3.561
0.147
0317
0.026
9.216

22.536
7131
0.086
0.150
0.068
3.640
0.766
0.061
0.269

29.139
13.165
0.118
1.210

2. 577
5.098
0.122

0.003
2.451

0.038
0.225
7.732
3.554
0.130
0.236
0.026
8.519

22.519
T:131
0.086
0.059
0.014
3514
0.069
0.061
0.269

29.139
13.165
0.086
1.129

0.038
0.197
7.651
3.508
0.113
0.156
0.026

22.496
7.131
0.086
0.059

3.469

0.061
0.241
29.139
13.114
0.04
1.049

0.038
0.169
7.569
3.480
0.095
0.071
0.026
0
0
0
22.461
7.102
0.086
0.059
0
3.433
0
0.061
0.213
29.113
12.985
0.015
0.966
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14766
14828
14869
14885
14886
14899
14920
14928
14929
14954
14977
15014
15019
15066
15086
15092
15106
15119
15123
15148
15217
15220
15400
15422
15473
15475
15480
15532
15539
15599
15601
15610
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7.000684463
20.75017112
26.74880219
21.41546886
28.33127995
27.99726215
33.33333333
38.33264887
22.41478439
16.99931554
34.99794661
23.41409993
12.99931554
12.41615332
23.41409993
22.74880219
9.002053388
25.7467488
34.99794661
19.74811773
30.41478439
2.74880219
11.74811773
28.33127995
22.00136893
29.41273101
26.58453114
32.33127995
0.750171116
23.41409993
26.58453114
11.74811773

7.0006845
20.750171
36.73922
21.415469
31.258042
31.206023
36.919918
47.156742
22.414784
25.809719
38.245038
23.4141
34.809035
12.416153
37.393566
22.748802
9.0020534
46.543463
38.206708
31.520876
38.302533
2.7488022
11.748118
31.734428
37.1718
35.208761
30.182067
34.767967
0.7501711
23.4141
29.806982
11.748118

1.176
0.178
0.125
32.974
5.512
0.116
0.311
2.494
0.469
0.098
0.260
2.249
9.431
0.124
0.188
0.188
0.081
0.130
0.260
2.908
0.142
0.022
13.833
0.371
0.178
2.092
0.172
0.241
0.002
0.192
0.423
0.941

0.402
0.127
0.125
31.212
5.436
0.109
0.297
2.494
0.418
0.098
0.248
2.109
9.431
0.072
0.188
0.137
0.024
0.130
0.248
2.908
0.142

12.071
0.364
0.178
2.092
0.161

0.224

0.141
0.390
0.802

0.073
0.125
22.578
5.310
0.092
0.267
2.461
0.364
0.091
0.221
1.53
9.431]
0.018
0.188
0.083

0.130
0.221
2.908
0.135

3.438
0.334
0.178
2.070
0.134
0.196

0.086
0310
0.222

0.026
0.108
8.724
5.183
0.075
0.141
2.380
0.211
0.061
0.193
0.621
9.431

0.182
0.036

0.130
0.193
2.859
0.118

0.299
0.178
2.042
0.106
0.168

0.04
0.229

0.002
0.091
1.326
5.051
0.058
0.091
2.298
0.01
0.033
0.165
0.137
9.431

0.155
0.012

0.130
0.165
2777
0.101

0.263
0.150
2.014
0.078
0.138

0.015
0.147
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15672
15677
15682
15708
15709
15723
15757
15803
15816
15834
15844
15845
15889
15892
15901
15927
15954
15960
15965
15975
15999
16000
16030
16104
16111
16114
16142
16149
16164
16166
16175
16177

_—— O

- o o — —

—_— e e e D

18.41204654
20.99931554
2.74880219
9.412731006
23.41409993
26.00136893
33.41546886
14.74606434
31.41409993
28.58316222
3.748117728
8.750171116
23.41409993
28.33127995
26.99794661
10.74880219
26.58453114
27.33196441
42.99794661
28.58316222
34.00136893
23.41409993
8.413415469
16.41341547
22.74880219
26.58453114
33.99863107
28.33127995
22.33264887
22.33264887
41.99863107
13.74948665

35.192334
30.825462
24.988364
30.286105
23.4141
33.894593
44.317591
35.504449
47.288159
30.379192
3.7481177
8.7501711
23.4141
30.291581
28.922656
10.748802
30.028747
30.614648
46.231348
31.887748
38.138261
23.4141
26.299795
37.223819
22.748802
29.415469
37.297741
30.080767
25.54141
25.639973
45.242984
13.749487

0.923
0.170
0.013
0.050
0.189
0.125
11.095
0.082
0.234
0.611
0.036
0.089
33.659
0.193
0.209
6.130
0.106
0.182
0.752
1.041
0.249
2.249
0.052
9.967
0.890
2.190
0.249
0.473
0.553
0.313
32.796
0.113

0.923
0.170
0.013
0.050
0.137
0.125
11.095
0.082
0.234
0.546

0.037
31.897
0.171
0.181
5.156
0.100
0.171
0.701
1.009
0.243
2.109
0.052
9.967
0.751
2.169
0.238
0.404
0.502
0.301
32.745
0.082

0.923
0.170
0.013
0.050
0.083
0.120
11.095
0.082
0.234
0.465

23.264
0.143
0.146
0.491
0.082
0.143
0.575
0.928
0.215

1:53
0.052
9.967
0.171
2.133
0.210
0.278
0.376
0.210

32.619
0.032

0.923
0.156
0.013
0.050
0.036
0.093
11.030
0.082
0.234
0.385

9.409
0.115
0.111

0.065
0.115
0.449
0.847
0.188
0.621
0.052
9.967
0.036
2.017
0.182
0.152
0.249
0.084
32.524

0.874
0.128
0.013
0.050
0.012
0.072
10.948
0.082
0.212
0.298

0

0
2.011
0.088
0.075

0.048
0.088
0.320
0.765
0.160
0.137
0.040
9.967
0.012
1.884
0.155
0.054
0.120
0.032
32.437
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16184
16226
16238
16256
16274
16284
16308
16414
16440
16470
16528
16539
16559
16626
16686
16694
16703
16717
16795
16878
16891
16893
16913
16914
16920
16960
16968
16969
16973
16974
16982
16994

9.667351129
4
9.746748802
23.41409993
11.41409993
33.99863107
7.748117728
15.33470226
16.99931554
0.41615332
22.74880219
24
2.414784394
0.41615332
21.41546886
4

6.001368925
26.58453114

3.000684463
356.99726215
3.000684463
11.00068446
21.33333333
3.748117728
20.75017112
14.41478439
23.58384668
6.746064339
28.33127995
7.748117728
3.000684463
31.41409993

25.459274
4
31.920602
23.4141
11.4141
43.865845
7.7481177
26.852841
34.767967
0.4161533
22.748802
36.15332
2.4147844
0.4161533
21.415469
4

- 6.0013689

29.798768
3.0006845
39.181383
3.0006845
11.000684
23.137577
24.555784
20.750171
14.414784
26.412047
27.556468
31.441478
7.7481177
26.302533
38.220397

0.031
0.061
2.264
2.494
0.886
0.154
0.106
0.061
0.986
0.007
0.118
0.615
0.011
0.003
0.111
0.035
0.105
0.357
0.024
2.475
0.036
0.110
0.416
0.019
0.178
0.088
0.139
0.049
0.189
0.197
0.022
2.195

0.031

2.264
2.354
0.743
0.154
0.026
0.061
0.986

0.084
0.615

0.079

0.004
0.350

2.425

0.059
0.315
0.019
0.127
0.057
0.122
0.049
0.178
0.057
0.022
2.195
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17025
17030
17057
17067
17097
17216
17237
17289
17352
17429
17455
17522
17543
17569
17573
17579
17583
17585
17605
17648
17676
17682
17694
17718
17719
17727
17733
17745
17768
17795
17799
17836

14.74880219
10.74880219
14.74880219
9.002053388
1.749486653
25.58521561
0.41615332
23.41409993
39.74811773
2.414784394
12
31.58384668
11.74811773
24.58316222
8.747433265
22.41478439
25.33333333
4
13.74948665
0.41615332
22.74880219
30.58453114
8.750171116
23.41409993
26.74880219
28.99931554
14.00136893
15.00068446
36.99931554
37.41273101
6.74880219
11.41409993

14.748802
10.748802
29.119781
9.0020534
1.7494867
28.788501
0.4161533
23.4141
46.784394
2.4147844
12
34.893908
11.748118
27.797399
29.776865
22.414784
28.520192
4
13.749487
0.4161533
44785763
33.815195
8.7501711
23.4141
34.557153
32.213552
14.001369
15.000684
46.294319
47.33744
6.7488022
11.4141

0.090
0.109
0.064
0.457
0.011
0.258
0.001
33.525
19.739
0.022
0.077
0.226
0.118
0.625
0.043
7.143
1.359
0.126
2.429
0.002
15.705
0.133
0.338
0.192
0.197
0.123
10.856
0.127
0.163
0.196
0.067
2.069

0.059
0.058
0.064
0.369

0.247

31.74
19.739

0.042
0.215
0.067
0.592
0.043
7.003
1.308

1.456

15.705
0.126
0.287
0.141
0.197
0.116
9.883
0.082
0.163
0.196
0.015
1.095

0.025
0.003
0.064

0.219

23.106
19.729

0.009
0.187
0.013
0.512
0.043
6.423
1.182

0.032

15.705
0.109

0.086
0.186
0.099
5217
0.043
0.160
0.196

0.095

15.705
0.092

0.04
0.158
0.082

0.143
0.179

15.705
0.075

0.015
0.130
0.065

0.126
0.162
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17839
17847
17854
17857
17872
17905
17920
17939
17946
17951
17969
17986
18014
18016
18027
18036
18046
18132
18138
18216
18240
18312
18329
18384
18397
18446
18451
18476
18496
18497
18505
18516

30.33264887
34.41478439
11.00068446
16.41341547
16.41341547
14.00136893
10.74880219
20.74743326
21.99863107
10.74880219
5.415468857
26.00136893
5.749486653
10.00136893
3.414099932
11.74811773
15.00068446
28.33127995
8
21.74948665
14.99794661
25.7467488
38.41204654
38.33264887
5.749486653
18.99794661
23.41409993
22.41478439
32.568316222
11.74811773
29.58521561
21.74948665

33.50308
46.461328
11.000684
35.455168
37.158111
14.001369
10.748802
29.653662
23.805613

29.32512
5.4154689
45.043121
5.7494867
10.001369
3.4140999
11.748118
15.000684
31.290897
30.056126
21.749487
35.011636

31.55373
47.181383
46.732375
5.7494867

28.03833

23.4141
22.414784
35.865845
11.748118
32.350445
21.749487

0.173
0.252
6.319
3.249
1.264
20.109
0.121
0.087
0.548
0.346
0.038
0.205
0.034
0.097
0.101
13252
12.269
0.421
0.066
1.018
0.088
1.604
0.274
0.276
0.056
0.166
0.192
2.224
0.255
0.118
0.127
0.138

0.162
0.252
5332
3.249
1.264
18.347
0.058
0.087
0.447
0.346

0.205
0.002
0.045

12.071
12.089
0.373
0.066
0.878
0.088
1.604
0.274
0.276
0.004
0.166
0.141
2.085
0.244
0.067
0.116
0.087

0.144
0.252
0.666
3.249
1.264
9:7:13
0.003
0.083
0.320
0.346

0.205

3.438
11.392
0.292
0.066
0.298
0.088
1.539
0.269
0.265

0.159
0.086
1.505
0.216
0.013
0.099
0.047

0.127
0.235

3.249
1.264

0.066
0.194
0.346

0.205

0.211
0.066
0.019
0.088
1.459
0.241
0.237

0.124
0.04
0.596
0.196

0.082
0.019

0.118
0.207

3.243
1.264

0.049
0.058
0.290

0.200

0.127
0.066
0.004
0.088
1.376
0.213
0.209

0.089
0.015
0.112
0.196

0.065
0.004
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18544
18546
18566
18573
18574
18654
18690
18716
18733
18741
18785
18791
18833
18860
18909
18934
18961
19077
19083
19174
19186
19189
19195
19197
19210
19215
19216
19255
19297
19306
19307
19312

o
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13.00205339
32.99931554
36.33127995
0.750171116
19.00068446
32.99931554
22.58453114
7.414099932
14.74880219
22.33264887
9.412731006
7.748117728
22.41478439
23.41409993
24.33127995
35.586584563
22.41478439
13.41546886
0.41615332
8.750171116
19.74811773
14.74606434
22.99794661
4.750171116
1.002053388
1.415468857
20.75017112
20.75017112
25.99863107
36.99931554
38.99794661
10.41478439

13.002053
45.774127
39.504449
0.7501711
19.000684
36.290212
25.776865
7.4140999
14.748802
25.519507
31.457906
7.7481177
22.414784
23.4141
26.116359
46.406571
22.414784
13.415469
0.4161533
8.7501711
37.117043
31.956194
44.008214
47501711
1.0020534
1.4154689
20.750171
20.750171
29.347023
45.193703
42.302533
27.578371

0.129
0.150
0.270
0.003
0.105
3.494
0.128
0.048
0.093
0.150
0.139
0.442
0.186
0.166
0.668
1.773
0.765
0.970
0.001
0.478
6.083
0.115
0.126
1.145
0.003
0.007
0.178
0.153
0.102
0.165
0.174
0.417

0.077
0.150
0.259

0.073
3.487
0.117
0.014
0.059
0.139
0.139
0.262
0.135
0.135
0.567
1.773
0.725
0.79

0.339
6.088
0.115
0.126

0.127
0.102
0.096
0.165
0.167
0.417

0.023
0.150
0.232

0.04
3.413
0.089

0.025
0.111
0.139

0.081
0.086
0.440
1.973
0.461
0.092

6.088
0.115
0.126

0.073
0.048
0.079
0.158
0.150
0.417

0.143
0.204

0.011
3.332
0.061

0.083
0.139

0.034
0.04
0314
1.756
0.034

6.088
0.115
0.126

0.026
0.017
0.061
0.141
0.133
0.417

0.126
0.176

3.250
0.033

0.056
0.139

0.01
0.015
0.177
1.739

0.01

6.006
0.099
0.126

0.002
0.002
0.044
0.124
0.116
0.401
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19344
19407
19435
19508
19518
19525
19558
19564
19569
19636
19648
19664
19669
19670
19689
19720
19760
19772
19773
19821
19846
19915
19923
19944
19973
19982
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=
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0.750171116
5.749486653
11.00068446
5.412731006
29.33333333
23.33196441
3.000684463
33.58521561
31.58384668
21.33333333
2466529774
33.99863107
24.33127995
23.00068446
7.000684463
1.002053388
29.58521561
25.33333333
9.002053388
20.99931554
14.74880219
28.33127995
24.33127995
21.7467488
23.41409993
0.41615332 |

0.7501711
5.7494867
11.000684
25.746749
32.120465
25.089665
3.0006845
36.807666
34.351814
24.720055
46.570842
37.174538
26.140999
23.000684
7.0006845
1.0020534
32.372348
28.621492
9.0020534
37.609856
29.69473
31.140315
28.271047
27.652293
23.4141

0.003
0.034
0.468
0.033
0.204
0.373
0.033
0.218
0.375
0.119
21.526
8.733
0.198
27.232
0.051
0.003
0.615
0318
0.090
16.966
0.104
3.755
0.481
0.132
9.700
0.001

0.002
0.434
0.033
0.187
0.350

0.211
0.365
0.108
21.526
8.701
0.169
26.258
0.011

0.599
0.306
0.039
16.966
0.104
3.706
0.431
0.132
9.668

0.069
0.033
0.160
0.283

0.194
0.348
0.080
21.526
8.620
0.134
21.593

0.571
0.279

16.966
0.104
3.626
0.304
0.110
9.635

0.033
0.132
0.157

0.177
0.276
0.052
21.526
8.539
0.099
8.881

0.543
0.251

16.966
0.104
3.545
0.210
0.082
8.217

0.033
0.104
0.032

0.150

0.143

0.024
21.526
8.457

0.067

1.483

0.515
0.152

16.938
0.076
3.461
0.123
0.054
2.011
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Bob Benson---01/25/2012 12:54:57 PM---A cover memo and two pdf files of the
data from the Libby Amphibole assessment are attached.

From: Bob Benson/R8/USEPA/US

To: Diana-M Wong/DC/USEPA/US@EPA

Cc: Danielle DeVoney/DC/USEPA/US@EPA, Bob
Sonawane/DC/USEPA/US@EPA, Deborah McKean/R8/USEPA/US@EPA
Date: 01/25/2012 12:54 PM

Subject:  Requested UC data

A cover memo and two pdf files of the data from the Libby Amphibole assessment
are attached.

2 ps







From: Danielle DeVoney
To: Diana-M Wong

Cc: Bob Benson; Bob Sonawane; Charles Ris; David Bussard; Deborah McKean; Vanessa Vu
Subject: Libby - RfC raw data request from the public Re: Fw: Requested UC data

Date: 02/16/2012 05:09 PM

Diana -

David and others in NCEA management have been checking with the EPA General
Council on whether we can release the data as formatted. When Dr. Sheppard
indicated she no longer wanted the raw data, this process to clear the data may
have been put on hold.

Please hold off on posting the raw data files which Bob Benson forwarded to you,
until 1 check w/ NCEA management to see if they have information from General
Council yet,

Thank You,
Danielle

Danielle DeVoney, PhD, DABT, PE

National Center for Environmental Assessment
USEPA Office of Research and Development
1200 Pennsylvania Ave., NW (8623P)
Washington, DC 20460

703.347.8558

FAX: 703.347.8692

Diana-M Wong---02/16/2012 04:55:43 PM---Bob, The attached raw data that you
sent me previously have not been included in the memorandum from

From: Diana-M Wong/DC/USEPA/US

To: Bob Benson/R8/USEPA/US@EPA, Danielle
DeVoney/DC/USEPA/US@EPA

Cc: Bob Sonawane/DC/USEPA/US@EPA, Deborah
McKean/R8/USEPA/US@EPA, David Bussard/DC/USEPA/US@EPA, Charles
Ris/DC/USEPA/US@EPA

Date: 02/16/2012 04:55 PM

Subject:  Fw: Requested UC data

Bob,

The attached raw data that you sent me previously have not been included in the
memorandum from David Bussard on January 31.

There is a request from the public for raw data. These data will be posted on our
website and made available to the SAB panel and the public. Thanks.



mailto:CN=Danielle DeVoney/OU=DC/O=USEPA/C=US

mailto:CN=Diana-M Wong/OU=DC/O=USEPA/C=US@EPA

mailto:CN=Bob Benson/OU=R8/O=USEPA/C=US@EPA

mailto:CN=Bob Sonawane/OU=DC/O=USEPA/C=US@EPA

mailto:CN=Charles Ris/OU=DC/O=USEPA/C=US@EPA

mailto:CN=David Bussard/OU=DC/O=USEPA/C=US@EPA

mailto:CN=Deborah McKean/OU=R8/O=USEPA/C=US@EPA

mailto:CN=Vanessa Vu/OU=DC/O=USEPA/C=US@EPA



Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049

From: Bob Benson/R8/USEPA/US

To: Diana-M Wong/DC/USEPA/US@EPA

Cc: Danielle DeVoney/DC/USEPA/US@EPA, Bob
Sonawane/DC/USEPA/US@EPA, Deborah McKean/R8/USEPA/US@EPA
Date: 01/25/2012 12:54 PM

Subject:  Requested UC data

A cover memo and two pdf files of the data from the Libby Amphibole assessment
are attached.

[attachment "Memorandum25 January 2012.docx" deleted by Danielle
DeVoney/DC/USEPA/US] [attachment "Hired in 1972 or Later 119 Individuals.pdf"
deleted by Danielle DeVoney/DC/USEPA/US] [attachment "All Workers 434
Individuals.pdf” deleted by Danielle DeVoney/DC/USEPA/US]






From: Charles Ris

To: Diana-M Wong

Cc: Danielle DeVoney

Subject: Libby Marysville Cohort data
Date: 03/01/2012 10:42 AM

Diana: We have realized that the files that Bob Benson sent you on January 25th for
potential use by the SAB panel, could benefit from some clean-up if we are going to
publically post the data, and so we are taking the time to do that. We will also
include a key so that symbols are explained, thus making the files more user friendly
since this is a public posting. Previous emails from Bob (1/24 or earlier) with
Marysville cohort data files have some personally identifiable information in them so
you would not want to post those.

In the end when we send you the cleaned up files, likely today, you can delete the
earlier files so that nothing gets mixed up.



mailto:CN=Charles Ris/OU=DC/O=USEPA/C=US

mailto:CN=Diana-M Wong/OU=DC/O=USEPA/C=US@EPA

mailto:CN=Danielle DeVoney/OU=DC/O=USEPA/C=US@EPA




From: Elizabeth Anderson

To: Diana-M Wong/DC/USEPA/US@EPA
Subject: RE: SAB Libby Asbestos Review
Date: 03/01/2012 06:30 PM

Dear Dr Wong
This is indeed good news.
Thank you

Elizabeth Anderson

Elizabeth L. Anderson, Ph.D., Fellow ATS L R R
Group Vice President for Health Sciences and Principal Scientist
Exponent R
1800 Diagonal Road, Suite 500
Alexandria, Virginia 22314
(571) 227-7205 - Ehone

- Fax

————— Original Message----- : R

From: Diana-M Wong [mailto:Wong.Diana-M@epamail.epa.gov]
Sent: Thursday, March 01, 2012 6:14 PM

To: Elizabeth Anderson

Subject: RE: SAB Libby Asbestos Review

Dear Dr. Anderson,

I have just received the data from EPA this afternoon for posting. Our office will post the data
tomorrow.

Sincerely,

Diana Wong, Ph. D., DABT B B R B
&8XI§%B% iIst and Designated Federal Officer USEPA Science Advisory Board Staff Office
1200_Pennsylvania Ave, N.W.

Washington, DC 20460

Phone: (202) 564-2049

From: Elizabeth Anderson <elanderson@exponent.com>
To: Diana-M Wong/DC/USEPA/US@EPA

Date: 02/29/2012 09:55 AM )

Subject: RE: SAB Libby Asbestos Review

Dear Dr Wong

Thank you for your help. Since | do not believe that there can be a meaningful review of the
foundations for the Broposed RfC without having the Rohs data available, 1 am wondering when those
data might be available to the SAB.

Thank you
Best Regards

Elizabeth Anderson

Elizabeth L. Anderson, Ph.D., Fellow ATS Group Vice President for Health Sciences and Principal
Scientist Exponent B
1800 Diagonal Road, Suite 500
Alexandria, Virginia 22314
(571) 227-7205 - Ehone
- Fax

————— Original Message----- ; R

From: Diana-M Wong malIto:Won%.Dlana—M@epamalI.epa.gov]
Sent: Tuesday, February 28, 2012 4:05 PM

To: _Elizabeth Anderson B

Subject: RE: SAB Libby Asbestos Review

Dear Dr. Anderson,

To date, ORD has not provided the Roh"s data for the SAB"s consideration. Information available
to the SAB is available on the SAB website.

Sincerely,



mailto:elanderson@exponent.com

mailto:Diana-M Wong/DC/USEPA/US@EPA



Diana Wong, Ph. D., DABT R R R R
&8XI%26% ist and Designated Federal Officer USEPA Science Advisory Board Staff Office
1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone: (202) 564-2049

From: “Elizabeth Anderson' <elanderson@exponent.com>
To: Diana-M Wong/DC/USEPA/USQ@EPA

Date: 02/24/2012 04:11 PM }

Subject: RE: SAB Libby Asbestos Review

Dear Dr Wong
Thank you for your response. 1 feel that 1 need further clarification from you.

Have any of the Rohs® data been made available to_the SAB? If so, could I please get a copy of
these data? Also 1 would greatly appreciate receiving the data as follows.

1) The raw data used for analysis by Dr. Rohs in the study:

Rohs AM, Locke{ JE, Dunning KK, Shukla R, Fan H, Hilbert T, Borton E, Wiot J, Meyer C, Shipley RT,
Lemasters GK, Kapil V. 2008. Low-level fiber-induced radiographic changes caused by Libby
vermiculite: a 25-year follow-up study. Am J Respir Crit Care Med 177:630-637.

2% The updated exgesure estimates used by the Environmental Protection Agency in connection with
the data used by Dr. Rohs.

In addition, if you do not yet have these data, please clarify_for me what data you have requested
form EPA and wheh you expect to receive them. We would appreciate receiving these data at the
same time they are sent to the SAB panel.

Of course these data are very important to the analysis that has led to the draft RfC and are
essential to making helpful comments to EPA and the SAB.

With Best Regards
Elizabeth Anderson

Elizabeth L. Anderson, Ph.D., Fellow ATS Group Vice President for Health Sciences and Principal
Scientist Exponent
1800 Diagonal Road, Suite 500
Alexandria, Virginia 22314
(571) 227-7205 - Ehone
- Fax

————— Original Message----- : R

From: Diana-M Wong [mailto:Wong.Diana-M@epamail.epa.gov]
Sent: Friday, February 17, 2012 4:27 PM

To: _Elizabeth Anderson B

Subject: Re: SAB Libby Asbestos Review

Dear Dr. Anderson,

I am_still waiting for NCEA to provide me with the additional Rohs" data for the SAB Panel"s
consideration. You may contact NCEA directly for the information.

Diana Wong, Ph. D., DABT B B R B
&SX|§2B% ist and Designated Federal Officer USEPA Science Advisory Board Staff Office
1260_Pennsylvania Ave, N.W.

Washington, DC 20460

Phone: (202) 564-2049

From: "Elizabeth Anderson” <elanderson@exponent.com>
To: Diana-M Wong/DC/USEPA/US@EPA

Date: 02/16/2012 11:39 AM }

Subject: SAB Libby Asbestos Review

Dear Dr Wong

Earlier 1 made a request for references that the SAB Panel may have been given. At that time, |
forgot to ask for any raw data that may have been made available to the Panel . 1 believe that I
heard a reference to "data® having been provided. Especially I am interested in_obtaining the
Rohs® data and would greatly appreciate receiving these or other data being provided to the Panel.
With Best Regards

Elizabeth Anderson





Elizabeth L. Anderson, Ph.D.,
Scientist Exponent B
1800 Diagonal Road, Suite 500
Alexandria, Virginia 22314
(571) 227-7205 - Ehone

- Fax

Fellow ATS Group Vice President for Health Sciences and Principal










From: Diana-M Wong

To: Elizabeth Anderson
Subject: RE: SAB Libby Asbestos Review
Date: 03/01/2012 06:13 PM

Dear Dr. Anderson,

I have just received the data from EPA this afternoon for posting. Our office will
post the data tomorrow.

Sincerely,

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049

Elizabeth Anderson ---02/29/2012 09:55:11 AM---Dear Dr Wong Thank you for
your help. Since | do not believe that there can be a meaningful review

From: Elizabeth Anderson <elanderson@exponent.com>
To: Diana-M Wong/DC/USEPA/US@EPA

Date:  02/29/2012 09:55 AM

Subject:  RE: SAB Libby Asbestos Review

Dear Dr Wong

Thank you for your help. Since 1 do not believe that there can
be a meaningful review of the foundations for the proposed RfC
without having the Rohs data available, I am wondering when
those data might be available to the SAB.

Thank you
Best Regards

Elizabeth Anderson

Elizabeth L. Anderson, Ph.D., Fellow ATS
Group Vice President for Health Sciences and Principal Scientist

Exponent )
1800 Diagonal Road, Suite 500
Alexandria, Virginia 22314
(571) 227-7205 - Phone

- Fax
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————— Original Message-----

From: Diana-M Wong [mailto:Wong.Diana-M@epamail.epa.gov]
Sent: TuesdaK, February 28, 2012 4:05 PM

To: Elizabeth Anderson

Subject: RE: SAB Libby Asbestos Review

Dear Dr. Anderson,

To date, ORD has not provided the Roh"s data for the SAB"s
consideration. Information available to the SAB is available on
the SAB website.

Sincerely,

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer USEPA Science
Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone: (202) 564-2049

From: "Elizabeth Anderson" <elanderson@exponent.com>
To: Diana-M Wong/DC/USEPA/US@EPA

Date: 02/24/2012 04:11 PM

Subject: RE: SAB Libby Asbestos Review

Dear Dr Wong

Thank you for your response. | feel that I need further
clarification from you.

Have any of the Rohs®" data been made available to the SAB? If
so, could 1 please get a copy of these data? Also I would
greatly appreciate receiving the data as follows.

1) The raw data used for analysis by Dr. Rohs in the study:

Rohs AM, Lockey JE, Dunning KK, Shukla R, Fan H, Hilbert T,
Borton E, Wiot J, Meyer C, Shipley RT, Lemasters GK, Kapil V.
2008. Low-level fiber-induced radiographic changes caused by
Libby vermiculite: a 25-year follow-up study. Am J Respir Crit
Care Med 177:630-637.

2) The updated exposure estimates used by the Environmental
Protection Agency in connection with the data used by Dr. Rohs.

In addition, if you do not yet have these data, please clarify
for me what data you have requested form EPA and when you expect
to receive them. We would appreciate receiving these data at
the same time they are sent to the SAB panel.

Of course these data are very important to the analysis that has
led to the draft RfC and are essential to making helpful
comments to EPA and the SAB.

With Best Regards
Elizabeth Anderson

Elizabeth L. Anderson, Ph.D., Fellow ATS Group Vice President
for Health Sciences and Principal Scientist Exponent

1800 Diagonal Road, Suite 500

Alexandria, Virginia 22314

(5671) 227-7205 - Phone





- Fax

————— Original Message-----

From: Diana-M Wong [mailto:Wong.Diana-M@epamail.epa.gov]
Sent: Friday, February 17, 2012 4:27 PM

To: Elizabeth Anderson

Subject: Re: SAB Libby Asbestos Review

Dear Dr. Anderson,

I am still waiting for NCEA to provide me with the additional
Rohs® data for the SAB Panel"s consideration. You may contact
NCEA directly for the information.

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer USEPA Science
Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone: (202) 564-2049

From: "Elizabeth Anderson"
<elanderson@exponent.com>

To: Diana-M Wong/DC/USEPA/US@EPA
Date: 02/16/2012 11:39 AM

Subject: SAB Libby Asbestos Review

Dear Dr Wong

Earlier I made a request for references that the SAB Panel may
have been given. At that time, 1 forgot to ask for any raw data
that may have been made available to the Panel . 1 believe that
I heard a reference to "data® having been provided. Especially

I am interested in obtaining the Rohs" data and would greatl
gppr?ciate receiving these or other data being provided to the
anel.

With Best Regards

Elizabeth Anderson

Elizabeth L. Anderson, Ph.D., Fellow ATS Group Vice President
for Health Sciences and Principal Scientist Exponent

1800 Diagonal Road, Suite 500

Alexandria, Virginia 22314

(571) 227-7205 - Phone

- Fax










From: Diana-M Wong

To: ‘Lianne' Elizabeth Sheppard

Subject: Re: Additional data request (more correct subject)
Date: 01/23/2012 05:41 PM

Lianne,

I have asked EPA to provide the information you requested. Thanks.
Diana

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049

"Lianne' Elizabeth Sheppard"” ---01/23/2012 04:54:29 PM---To be specific, 1'd like

to see all models with In(CHEEC) as exposure at a 10 vear lag. That would

From: ™Lianne' Elizabeth Sheppard" <sheppard@u.washington.edu>
To: Diana-M Wong/DC/USEPA/US@EPA

Date:  01/23/2012 04:54 PM

Subject:  Re: Additional data request (more correct subject)

To be specific, 1'd like to see all models with In(CHEEC) as_
exposure at a 10 year lag. That would be the logistic, probit,
3-parameter logistic, Dichotomous Hill, and Michaelis-Menten.

Thanks

--Lianne-- )
sheppard@u.washington.edu

Lianne Sheppard, Ph.D.
Professor
Box 357232
Department of Biostatistics
and Environmental and Occupational Health Sciences
University of Washington
Seattle, WA 98195-7232

tel: 206)616-2722
fax: 206)543-3286

On Mon, 23 Jan 2012, Diana-M Wong wrote:

> Lianne,
>

> Regarding your request for information on Table E-2, can you
specify
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>

which model forms and which lags for that model form you are

Iooklng

V\/V\/V\/V\/V\/V\/V\/V\/V\/V'VE;V\/V\/V\/Vf\V\/V\/V\/m\/V\/V\/V\/V\/V\/V\/V\/V/\V\/V\/V\/V\/V\/V\/V\/V\/V\/V

for? Thanks.
Diana

Diana Wong, Ph. D., DABT

Egé;XOIOgISt and Designated Federal Officer
Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone: (202) 564-2049

From: ""Lianne" Elizabeth Sheppard”

sheppard@u washington.edu>

Diana-M Wong/DC/USEPA/US@EPA
Date' 01/23/2012 12:48 PM
Subject: Re: Error in The Draft Agenda

Diana,

Thanks for this update. 1 spent some time over the weekend
really tr |n to figure out EPA"s analysis for estimating the
RfC. 1 t I need some more information:

*More basic data description for the primary subset and full
cohort used for analysis.

*Estimates of the regression coefficient and its SE for

Xposure

in all models (refer to Table E-1).

*All parameter estimates in the top models in Table E-2. (At
least the top 3-5 models)

*éll coeficient estimates for the model assessing smoking
refer
to Table E-4, also E-5)

*Raw data file used in the analysis, if possible

1"11 be out of my office for a few hours and then 111 be able
to check back in about this. It might also be good for us to
have a conversation about this work. |If you are available

is

afternoon (pacific time), we could talk then.

Thanks

--Lianne-- )
sheppard@u .-washington.edu

Lianne Sheppard, Ph.D.
Professor
Box 357232
Department of Biostatistics
and Environmental and Occupational Health Sciences
University of Washington
Seattle, WA 98195-7232

tel: 206)616-2722
fax: 206)543-3286

On Thu, 19 Jan 2012, Diana-M Wong wrote:





Dear Dr. Sheppard,

There was an error in the draft agenda (Attachment C) sent
to you
> reviousl¥- The charge question for Exposure Response
odeling should )
> be Charge question I11_A.2, not I1_A_2.
>
> The change was made on pg 3 of the agenda, Chapter 5 -
Exposure-Response )
> Assessment, Section 5.2 and 5.3- Inhalation Reference
oncentration o
> > (RfC) and Uncertainties.

~VVVYV

u
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\%

> The revised agenda is attached. Sorry for the
nconvenience.

(See attached file: Draft Agenda Asbestos Review Panel
eeting January
19.docx)

c
>
>
e
>
>
>
> Diana Wong, Ph. D., DABT

> Toxicologist and Designated Federal Officer
> USEPA

> Science Advisory Board Staff Office

> MC: 1400R

> 1200 Pennsylvania Ave, N.W.

> Washington, DC 20460

>

>

>

>

Phone: (202) 564-2049

VVVVVVVVVVVVVVVVVZVVmyVYV






From: Bob Benson

To: Diana-M Wona; Hilbert. Timothy (hilbertj)

Cc: Bob Sonawane; Danielle DeVoney; Deborah McKean
Subject: Re: Clarification for Request of Raw Data

Date: 01/24/2012 03:41 PM

UC has asked that we exclude from the spreadsheet the following columns: gender,
bmi, age at x-ray, and replace jobstart and jobend dates with duration of exposure.
The reason for the request from UC is that including this information will allow
identification of the persons in the study. | was also going to convert the x-ray date
to duration from first exposure to x-ray date and express as years..

Will this be acceptable to the SAB panel member?

Diana-M Wong---01/24/2012 12:53:08 PM---1 spoke with the SAB panel member.

The request for "raw" data, item #5, is for the data files of the

From: Diana-M Wong/DC/USEPA/US

To: Danielle DeVoney/DC/USEPA/US@EPA, Bob
Benson/R8/USEPA/US@EPA

Cc: Bob Sonawane/DC/USEPA/US@EPA, Deborah
McKean/R8/USEPA/US@EPA

Date: 01/24/2012 12:53 PM

Subject:  Clarification for Request of Raw Data

I spoke with the SAB panel member.

The request for "raw" data, item #5, is for the data files of the primary subset and
full cohort, ready to be used for analysis.

The files should include estimated exposure, outcome measures, and other co-
variates. Thanks.

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049
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From: Diana-M Wong

To: Danielle DeVoney

Cc: Bob Benson; Bob Sonawane; Krista Christensen; Thomas Bateson
Subject: Re: Fw: Marysville cohort files to forward to Diana Wong for posting
Date: 03/02/2012 02:00 PM

Danielle,

The memo is on our website. Thank you very much.
Diana

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049

analytical files for posting.

From: Danielle DeVoney/DC/USEPA/US

To: Diana-M Wong/DC/USEPA/US@EPA

Cc: Bob Benson/R8/USEPA/US@EPA, Krista
Christensen/DC/USEPA/US@EPA, Bob Sonawane/DC/USEPA/US@EPA,
Thomas Bateson/DC/USEPA/US@EPA

Date: 03/01/2012 03:16 PM

Subject:  Fw: Marysville cohort files to forward to Diana Wong for posting

Diana -
Hi - Here are the analytical files for posting.
Danielle

Danielle DeVoney, PhD, DABT, PE

National Center for Environmental Assessment
USEPA Office of Research and Development
1200 Pennsylvania Ave., NW (8623P)
Washington, DC 20460

703.347.8558

FAX: 703.347.8692

From: Charles Ris/DC/USEPA/US
To: Danielle DeVoney/DC/USEPA/US@EPA
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Date:  03/01/2012 03:07 PM
Subject:  Marysville cohort files to forward to Diana Wong for posting

[attachment "Marysuville files combined.pdf" deleted by Diana-M
Wong/DC/USEPA/US]

Probably should copy Bob Benson also






From: Danielle DeVoney

To: Diana-M Wong

Cc: Bob Benson; Bob Sonawane; Charles Ris; Krista Christensen; David Bussard; Deborah McKean
Subject: Re: Fw: Remaining Data Request

Date: 02/16/2012 05:28 PM

Diana -

Hi - Yes - we are preparing a response. We have a draft memo, and two of the
attachments prepared.

I will forward the information (based on Dr Sheppard's responses) - as soon as |
receive the final attachment (data for Figures E-2 and E-3.) | hope to have these
data soon.

| appreciate your following up on this request,
Danielle

Danielle DeVoney, PhD, DABT, PE

National Center for Environmental Assessment
USEPA Office of Research and Development
1200 Pennsylvania Ave., NW (8623P)
Washington, DC 20460

703.347.8558

FAX: 703.347.8692

Diana-M Wong---02/15/2012 03:54:35 PM---Dear All, | have not yet received the
remaining data requested for posting on our website. Please f

From: Diana-M Wong/DC/USEPA/US

To: Danielle DeVoney/DC/USEPA/US@EPA, Bob
Benson/R8/USEPA/US@EPA

Cc: Krista Christensen/DC/USEPA/US@EPA, Charles
Ris/DC/USEPA/US@EPA, Bob Sonawane/DC/USEPA/US@EPA
Date: 02/15/2012 03:54 PM

Subject:  Fw: Remaining Data Request

Dear All,

I have not yet received the remaining data requested for posting on our website.
Please fulfill this request as soon as you can.

Thank you very much.
Diana
Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA
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Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.
Washington, DC 20460

Phone:(202) 564-2049

From: Diana-M Wong/DC/USEPA/US

To: Danielle DeVoney/DC/USEPA/US@EPA, Bob
Benson/R8/USEPA/US@EPA

Cc:  Krista Christensen/DC/USEPA/US@EPA, Charles Ris/DC/USEPA/US@EPA
Date: 02/10/2012 03:06 PM

Subject:  Remaining Data Request

Danielle,

Attached are Dr. Sheppard's response:

note that I did not receive the attachments
and they are not posted on the website, so my
comments are only

informed by the attachment titles.

Just to be clear in writing, I no longer want the
raw data.

Our memorandum (6 Feb 20112) provided additional
information on the

> exposure response modeling presented in chapter 5
and Appendix E of the

> External Review Draft of the Toxicological Review
of Libby Amphibole

> Asbestos currently under review, In response to
your request [email, 3

> Feb2012, 4:25 PM]. As noted iIn that memo, we were
not able to fulfil

> the third request at the time. Attachment 1 of
this memo provides the

> model parameters, standard errors and p-values for
the full cohort

> models shown in Table E-6 of the draft document,
thus fulfilling this

> last request.

Without looking at the attachment, this seems fine.
>

> During discussion at the SAB meeting (6-8 Feb,





2012) it became apparent

> that you needed additional information regarding
the Tables 1 and 2

> attached to our memorandum (6 Feb 2012). Table 1
provided LPT

> Prevalence bK deciles of exposure for both the
full and subcohorts

> analyzed from the OM Scott worker cohort. As
requested we have added a

> column for mean TSFE for each decile of exposure
to this table. This

> new table i1s provided as attachment 2 below.
This 1s helpful

>

> Table 2 1In our 6 Feb memo provided the prevalence
of localized pleural

> thickenin% (LPT) by quintiles of exposure, and by
quintiles of time

> since Tirst exposure (TSFE). We now understand
that you would like to

> this information cross-tabulated. Attachment 3 of
this memo provides

> this cross-tabulation of the prevalence of LPT by
quintiles of exposure,

> further stratified by quintiles of TSFE. It 1is
important to note that

> this is not the information plotted in Figure E-2
discussed during the

> meeting.

I don®t understand the last sentence. WHy would a
table of

prevalences i1n each cell not be the same as what is
plotted?

Bﬁsed on the next response, 1 think I misunderstood
the
categorization in Figure E-2. In that case, what 1

really want

iIs the counts that correspond to each point iIn the
figure.

Ideally 1 also get the number of cases (or
equivalently the

prevalences since one can be obtained from the
other) so this

doesn"t have to be read off the figure.

Note: Without seeing the attachment, 1°"m not sure
ifT it has all

I want. 1 also want the *number* of cohort members
in each i _
cell, not just the prevalence estimate. 1 expect

some cells

have very small counts.

>

> The five exposure groups in Figure E-2 of the
draft document are not

> pased on quintiles of exposure, but rather a
priori selected categories

> of exposure (See page E-16 of the Draft
document.) Per discussion





> during the SAB panel meeting we are also providing
the data plotted 1in

> Figure E-2 both by exposure and TSFE categories
used in_this Figure.

E Ihis information i1s provided in Attachment 4

elow.
Thanks for this clarification. |1 had missed that
detail.

I*m not completely sure about the attachments...

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049






From: Danielle DeVoney

To: Diana-M Wong

Cc: Bob Benson; Bob Sonawane; Charles Ris; Krista Christensen; David Bussard; Deborah McKean
Subject: Re: Fw: Remaining Data Request

Date: 02/16/2012 05:58 PM

Diana - We have all of the data now - just reviewing the memo - hope to have it to
you Tuesday unless something comes up,

Thank You,
Danielle

Danielle DeVoney, PhD, DABT, PE

National Center for Environmental Assessment
USEPA Office of Research and Development
1200 Pennsylvania Ave., NW (8623P)
Washington, DC 20460

703.347.8558

FAX: 703.347.8692

Danielle DeVoney---02/16/2012 05:28:41 PM---Diana - Hi - _Yes - we are
preparing a response. We have a draft memo, and two of the attachments

From: Danielle DeVoney/DC/USEPA/US

To: Diana-M Wong/DC/USEPA/US@EPA

Cc: Bob Benson/R8/USEPA/US@EPA, Bob Sonawane/DC/USEPA/US@EPA,
Charles Ris/DC/USEPA/US@EPA, Krista Christensen/DC/USEPA/US@EPA,
David Bussard/DC/USEPA/US@EPA, Deborah McKean/R8/USEPA/US@EPA
Date: 02/16/2012 05:28 PM

Subject:  Re: Fw: Remaining Data Request

Diana -

Hi - Yes - we are preparing a response. We have a draft memo, and two of the
attachments prepared.

I will forward the information (based on Dr Sheppard's responses) - as soon as |
receive the final attachment (data for Figures E-2 and E-3.) | hope to have these
data soon.

| appreciate your following up on this request,
Danielle

Danielle DeVoney, PhD, DABT, PE

National Center for Environmental Assessment
USEPA Office of Research and Development
1200 Pennsylvania Ave., NW (8623P)
Washington, DC 20460
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703.347.8558
FAX: 703.347.8692

Diana-M Wong---02/15/2012 03:54:35 PM---Dear All, 1 have not yet received the
remaining data requested for posting on our website. Please f

From: Diana-M Wong/DC/USEPA/US

To: Danielle DeVoney/DC/USEPA/US@EPA, Bob

Benson/R8/USEPA/US@EPA

Cc:  Krista Christensen/DC/USEPA/US@EPA, Charles
Ris/DC/USEPA/US@EPA, Bob Sonawane/DC/USEPA/US@EPA

Date: 02/15/2012 03:54 PM

Subject:  Fw: Remaining Data Request

Dear All,

I have not yet received the remaining data requested for
Please fulfill this request as soon as you can.

Thank you very much.
Diana

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049

From: Diana-M Wong/DC/USEPA/US

posting on our website.

To: Danielle DeVoney/DC/USEPA/US@EPA, Bob

Benson/R8/USEPA/US@EPA

Cc:  Krista Christensen/DC/USEPA/US@EPA, Charles Ris/DC/USEPA/US@EPA

Date:  02/10/2012 03:06 PM
Subject:  Remaining Data Request

Danielle,

Attached are Dr. Sheppard's response:





note that 1 did not receive the attachments
and they are not posted on the website, so my
comments are only

informed by the attachment titles.

Just to be clear in writing, I no longer want the
raw data.

Our memorandum (6 Feb 20112) provided additional
information on the

> exposure response modeling presented In chapter 5
and Appendix E of the

> External Review Draft of the Toxicological Review
of Libby Amphibole

> Asbestos currently under review, In response to
your request [email, 3

> Feb2012, 4:25 PM]. As noted iIn that memo, we were
not able to fulfil

> the third request at the time. Attachment 1 of
this memo provides the

> model parameters, standard errors and p-values for
the full cohort

> models shown in Table E-6 of the draft document,
thus fulfilling this

> last request.

Without looking at the attachment, this seems fine.
>

> During discussion at the SAB meeting (6-8 Feb,
2012) i1t became apparent

> that you needed additional information regarding
the Tables 1 and 2

> attached to our memorandum (6 Feb 2012). Table 1
provided LPT

> Prevalence bK deciles of exposure for both the
full and subcohorts

> analyzed from the OM Scott worker cohort. As
requested we have added a

> column for mean TSFE for each decile of exposure
to this table. This

> new table is provided as attachment 2 below.

This is helpful

>

> Table 2 1In our 6 Feb memo provided the prevalence
of localized pleural

> thickening (LPT) by quintiles of exposure, and by
quintiles of time

> since Tirst exposure (TSFE). We now understand
that you would like to

> this information cross-tabulated. Attachment 3 of
this memo provides

> this cross-tabulation of the prevalence of LPT by
quintiles of exposure,

> further stratified by quintiles of TSFE. It is
important to note that

> this 1s not the information plotted in Figure E-2
discussed during the





> meeting.

I don®"t understand the last sentence. WHy would a
table of

prevalences in each cell not be the same as what is
plotted?

Bﬂsed on the next response, | think 1 misunderstood
the
categorization in Figure E-2. In that case, what 1

really want

IS the counts that correspond to each point in the
figure.

Ideall¥ I also get the number of cases (or
equivalently the

prevalences since one can be obtained from the
other) so this

doesn"t have to be read off the figure.

Note: Without seeing the attachment, I"m not sure
ifT 1t has all

I want. 1 also want the *number* of cohort members
In_each i i
cell, not just the prevalence estimate. 1 expect

some cells
have very small counts.
>

> The five exposure groups iIn Figure E-2 of the
draft document are not

> pbased on quintiles of exposure, but rather a
priori selected categories

> of exposure (See page E-16 of the Draft
document.) Per discussion

> during the SAB panel meeting we are also providing
the data plotted 1In

> Figure E-2 both by exposure and TSFE categories
used in _this Figure.

E Ihis information is provided in Attachment 4
elow.

Thanks for this clarification. | had missed that
detail.

I*m not completely sure about the attachments...

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049






From: David Bussard

To: Diana-M Wong

Subject: Re: Fw: Remaining Data Request
Date: 02/15/2012 04:28 PM

Diana,

It is not clear to me what exactly you still need. Can you please communicate with
Danielle Devoney or Bob Sonawane as to exactly what it is that you have not yet
received?

Thanks

David Bussard

Diana-M Wong---02/15/2012 03:58:21 PM---Diana Wonq, Ph. D., DABT
Toxicologist and Designated Federal Officer

From: Diana-M Wong/DC/USEPA/US

To: Gina Perovich/DC/USEPA/US@EPA, David Bussard/DC/USEPA/US@EPA
Date:  02/15/2012 03:58 PM

Subject:  Fw: Remaining Data Request

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049

From: Diana-M Wong/DC/USEPA/US

To: Danielle DeVoney/DC/USEPA/US@EPA, Bob
Benson/R8/USEPA/US@EPA

Cc:  Krista Christensen/DC/USEPA/US@EPA, Charles
Ris/DC/USEPA/US@EPA, Bob Sonawane/DC/USEPA/US@EPA
Date: 02/15/2012 03:54 PM

Subject:  Fw: Remaining Data Request

Dear All,

I have not yet received the remaining data requested for posting on our website.
Please fulfill this request as soon as you can.

Thank you very much.
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Diana

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049

From: Diana-M Wong/DC/USEPA/US

To: Danielle DeVoney/DC/USEPA/US@EPA, Bob
Benson/R8/USEPA/US@EPA

Cc: Krista Christensen/DC/USEPA/US@EPA, Charles Ris/DC/USEPA/US@EPA
Date: 02/10/2012 03:06 PM

Subject:  Remaining Data Request

Danielle,

Attached are Dr. Sheppard's response:

note that I did not receive the attachments
and they are not posted on the website, so my
comments are only

informed by the attachment titles.

Just to be clear in writing, I no longer want the
raw data.

Our memorandum (6 Feb 20112) provided additional
information on the

> exposure response modeling presented in chapter 5
and Appendix E of the

> External Review Draft of the Toxicological Review
of Libby Amphibole

> Asbestos currently under review, In response to
your request [email, 3

> Feb2012, 4:25 PM]. As noted in that memo, we were
not able to fulfil

> the third request at the time. Attachment 1 of
this memo provides the

> model parameters, standard errors and p-values for





the full cohort

> models shown in Table E-6 of the draft document,
thus fTulfilling this

> last request.

Without looking at the attachment, this seems fine.
>

> During discussion at the SAB meeting (6-8 Feb,
2012) it became apparent

> that you needed additional information regarding
the Tables 1 and 2

> attached to our memorandum (6 Feb 2012). Table 1
provided LPT

> Prevalence bg deciles of exposure for both the
full and subcohorts

> analyzed from the OM Scott worker cohort. As
requested we have added a

> column for mean TSFE for each decile of exposure
to this table. This

> new table i1s provided as attachment 2 below.
This 1s helpful

>

> Table 2 1In our 6 Feb memo provided the prevalence
of localized pleural

> thickenin% (LPT) by quintiles of exposure, and by
quintiles of time

> since fTirst exposure (TSFE). We now understand
that you would like to

> this information cross-tabulated. Attachment 3 of
this memo provides

> this cross-tabulation of the prevalence of LPT by
quintiles of exposure,

> further stratified by quintiles of TSFE. It 1is
important to note that

> this is not the information plotted in Figure E-2
discussed during the

> meeting.

I don®t understand the last sentence. WHy would a
table of

prevalences i1In each cell not be the same as what is
plotted?

Bﬁsed on the next response, 1 think I misunderstood
the
categorization in Figure E-2. In that case, what 1

really want

IS the counts that correspond to each point in the
figure.

Ideally 1 also get the number of cases (or
equivalently the

prevalences since one can be obtained from the
other) so this

doesn®t have to be read off the figure.

Note: Without seeing the attachment, 1°"m not sure
ifT i1t has all

I want. 1 also want the *number* of cohort members
in each i _
cell, not just the prevalence estimate. 1 expect

some cells
have very small counts.





>

> The five exposure groups in Figure E-2 of the

draft document are not

> pased on quintiles of exposure, but rather a
priori selected categories

> of exposure (See page E-16 of the Draft

document.) Per discussion

> during the SAB panel meeting we are also providing
the data plotted 1iIn

> Figure E-2 both by exposure and TSFE categories
used in_this Figure.

E Ihis information i1s provided in Attachment 4
elow.

Thanks for this clarification. |1 had missed that
detail.

I*m not completely sure about the attachments...

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049






From: ‘Lianne' Elizabeth Sheppard

To: Diana-M Wong/DC/USEPA/US@EPA
Subject: Re: Remaining Informaton Request
Date: 02/10/2012 01:21 PM

See below. Also note that 1 did not receive the attachments
and they are not posted on the website, so my comments are only
informed by the attachment titles.

Just to be clear in writing, 1 no longer want the raw data.

--Lianne--
sheppard@u.washington.edu

Lianne Sheppard, Ph.D.

Professor

Box 357232 ; o

Department of Biostatistics R :
_and Environmental and Occupational Health Sciences

Unlver3|t%Aof Washington

Seattle, 98195-7232
tel: 206)616-2722
fax: 206)543-3286

On Thu, 9 Feb 2012, Diana-M Wong wrote:

Lianne,

EPA has identified the remaining information requests. This includes a
few items from the 3 Feb e-mail_which they could not provide
immediately, additional information on their 6 Feb memo, and new request
from the mtg.

EPA team_would like to make sure they have captured everything. A
description of what they are getting together is attached below:

Our memorandum (6 Feb 20112) provided_additional information _on the
exposure response modeling presented in chagte[ 5 and ABBendlx E of the
External Review Draft of the_Toxicological Review of Libby Amphibole
Asbestos currently under review, in response to your request [email, 3
Feb2012, 4:25 PM]. As noted in that memo, we were not able to fulfill
the third request at the time. Attachment 1 of this memo provides the
model parameters, standard errors and p-values for the full cohort _
models shown in Table E-6 of the draft document, thus fulfilling this
_last request. : ;

ithout looking at the attachment, this seems fine.

During discussion at the SAB meeting (6-8 Feb, 2012) it became %Pparent
that you needed additional information regarding the Tables 1 and 2
attached to our memorandum (6 Feb 2012%. Table 1 provided LPT
prevalence by deciles of exposure for both the full and subcohorts
analyzed from the OM Scott worker cohort. As requested we have added a
column for _mean TSFE for each decile of exposure to this table. This
new_table is provided as attachment 2 below.

his is helpful

Table 2_in our 6 Feb memo provided the prevalence of localized pleural
thickening (LPT) by quintiles of exposure, and by quintiles of time
since _fTirst exposure (TSFE). We now understand that you would like to
this information cross-tabulated. Attachment 3 of this memo provides
this cross-tabulation of_the prevalence of LPT by quintiles of exposure,
further stratified by quintiles of TSFE. It is important to note that
this_is not the information plotted in Figure E-2 discussed during the
meeting.

1 don"t %nderstand the last sentence. WHy would a table of

prevalences in each cell not be the same as what is plotted?

VVVVVVVVVHVVVVVVVV=VVVVVVVVVVVVVVVVVVVVYV

Based on the next response, | think I misunderstood the
categorization in Figure E-2. In that case,_what 1 really want
is the counts that correspond to each point in_the figure.
Ideally 1 also get the number of cases (or equivalently the_
prevalences since one can be obtained from the other) so this
doesn®t have to be read off the figure.

Note: Without seeing the attachment, 1°m not sure if it has all
I want. 1_also want the *number*_ of cohort members in each
cell, not just the prevalence estimate. 1 expect some cells
have very small counts.

>

The five exposure groups in Figure E-2 of the draft document are not
based on quintiles of exposure, but rather a priori selected categories
of exposure (See page E-16 of the Draft document.) Per discussion
during the SAB panel meeting we are also providing the data plotted in
Figure E-2 both by exposure and TSFE categories used in this Figure.

> This information is provided in Attachment 4 below.

Thanks for this clarification. 1 had missed that detail.

VVVVYV

1"m not completely sure about the attachments...
>

VVVV

Attachment 1: Supplemental modeling parameters for model-fitting
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VVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVVYV

for the full cohort analysis of the 0.M. Scott workers
cohort, Marysville, OH. "These Earameters augment the
information presented in Table E-6 of the External Review

Rrgft of the Toxicological Review of Libby Amphibole
shestos.

Attachment 2: Prevalence of localized pleural thickening (LPT) by
deciles of exposure for both the full and subcohorts
analyzed from the OM Scott worker cohort.

Attachment 3: Prevalence of localized pleural _thickening _ (LPT) by
quintiles of exposure, and further stratified by quintiles
of time since first exposure (TSFE).

Attachment 4: Prevalence of localized gleural thickening (LPT)
for the exposure categories and TSFE categories plotted in
Figure E-2 of the External Review Draft of the Toxicological
Review of Libby Amphibole Asbestos.

Please review the description above and let me know if EPA has
captured the data request correctly. Thanks.

Diana

Diana Wong, Ph. D., DABT :
Egéggologlst and Designated Federal Officer
Science Advisory Board Staff Office

MC: 1400R _

1200 _Pennsylvania Ave, N.W.

Washington, DC 20460

Phone: (202) 564-2049






From: Danielle DeVoney
To: Diana-M Wong

Cc: Bob Benson; Bob Sonawane; Deborah McKean; Charles Ris; Thomas Bateson; Paul White
Subject: Re: Request For Additional Information

Date: 01/31/2012 04:11 PM

Attachments: SAB Libby ERmodeling data Request 31Jan2012 final.pdf

Diana -

Hi - As requested here are the descriptive statistics and additional model
parameters for Appendix E.

At this time, we are forwarding the information for the first 4 of the five requests
below. The raw data file requested includes individual level data. We are in process
of ensuring this can be posted on the SAB website before forwarding.

We have formatted our response as a single memo with attachments addressing
each of the 4 requests. A pdf of the file is attached below.

Please let us know if this is adequately formatted or if you have questions regarding
the tables provided

Thank You,
Danielle

Danielle DeVoney, PhD, DABT, PE

National Center for Environmental Assessment
USEPA Office of Research and Development
1200 Pennsylvania Ave., NW (8623P)
Washington, DC 20460

703.347.8558

FAX: 703.347.8692

Diana-M Wong---01/23/2012 05:35:45 PM---Dear All, A SAB Panel member is
requesting for more information on the following for evaluation of E

From: Diana-M Wong/DC/USEPA/US

To: Danielle DeVoney/DC/USEPA/US@EPA, Bob
Benson/R8/USEPA/US@EPA

Cc: Bob Sonawane/DC/USEPA/US@EPA, Deborah
McKean/R8/USEPA/US@EPA

Date:  01/23/2012 05:35 PM

Subject:  Request For Additional Information

Dear All,

A SAB Panel member is requesting for more information on the following for
evaluation of EPA's analysis on estimating the RfC:

*More basic data description for the primary subset and full
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Memorandum 31 January, 2012

From: David Bussard,
Director, Washington Division
National Center for Environment Assessment
U.S. Environmental Protection Agency

Subject: Data request from the SAB for the external review draft Toxicological Review of Libby Amphibole
Asbestos

To: Diana Wong, Ph.D.
Designated Federal Officer
Science Advisory Board
U.S. Environmental Protection Agency

We understand the SAB panel has requested additional information on the exposure-response modeling
presented in Appendix E of the External Review Draft of the Toxicological Review of Libby Amphibole
Asbestos currently under review. According to your e-mail (23 Jan2012) the following has been
requested:

1) More basic data description for the primary subset and full
cohort used for analysis.

2) Estimates of the regression coefficient and its SE for exposure
in all models (refer to Table E-1).

3) All parameter estimates in the models in Table E-2. (Specifically, all models with In(CHEEC) as exposure at
a 10 year lag. That would be the logistic, probit, 3-parameter logistic, Dichotomous Hill, and Michaelis-
Menten).

4) All coefficient estimates for the model assessing smoking (refer to Table E-4, also E-5)

5) Raw data file used in the analysis

We have attached tables addressing requests 1-4 above to this memorandum:

Attachmentl: Descriptive statistics for both the full and subcohorts used in the EPA exposure-response
modeling for RfC derivation presented in the Libby amphibole asbestos Toxicological Review.

Attachment 2: For Table E-1: The regression coefficients with standard errors are given in an additional table.
We have also provided similar data for Table E-3 which addresses the best-fitting model (Michaelis-
Menten with a 10-year lagged exposure; refer to table E-3 in document)

Attachment 3: For Table E-2: All requested parameter estimates are provided in tabular form including the
standard errors and associated p-values. (Specifically, all models with In(CHEEC) as exposure at a 10 year
lag. Model forms addressed include: logistic, probit, 3-parameter logistic, Dichotomous Hill, and
Michaelis-Menten).

Attachment 4: For Tables E-4 and E-5: All parameter estimates for the smoking evaluation including the
standard errors and associated p-values

The fifth request above involves files which include individual level data on the members of the studied
cohort. We are in the process of determining in what format these data can be shared, especially given
the information would be posted on a the SAB public web-site. These data were collected by the
University of Cincinnati and are governed by their Institutional Review Board. We will advise you as
soon as we can share some form of the data.

Please contact us if you need additional information regarding the enclosed tables,
Sincerely,
David Bussard







Attachment 1: Descriptive statistics for both the full and subcohorts used in the EPA
exposure-response modeling for RfC derivation presented in the external review Draft
Toxicological Review of Libby Amphibole Asbestos.

Table 1: Selected demographic characteristics of the full and subcohort used in analysis
(Please see 5.2.3.2 in document for detailed description of datasets) *

Full cohort of workers with x-

Subcohort of workers hired in
1972 or later, with x-rays in

Characteristic rays in 1980 or 2002-2005 2002-2005
Number of workers 434 118
Number of cases of LPT 61 12
Mean/median year of hire 1969/1970 1975/1975
Mean/median age at x-ray (years) 58.6/56.0 51.9/50.0
Mean/median time from first exposure 24.5/26.1 28.2/28.4
(i.e. hire date) to x-ray (years)
Mean/median employment duration 19.3/21.4 18.7/22.3
(years)
Percent female 6.4 11.0
Percent ever smoker 56.8 (of 250 obs, n=184 missing) 54.2

Mean/median BMI 30.8/29.4 (of 218 obs, n=216 31.4/30.2 (of 97 obs, n=21
missing) missing)
Mean cumulative exposure (fiber/cc- 2.7 0.42
year)
With a 10-year lag 2.2 0.37

Median (25™, 75" percentiles)
cumulative exposure (fiber/cc-year)

0.20 (0.09, 1.15)

0.16 (0.07, 0.42)

With a 10-year lag

0.13(0.01, 0.67)

0.13 (0.06, 0.31)

Range of cumulative exposures (no lag) 0.001-34.15 0.001-5.51
(fiber/cc-year)
With a 10-year lag 0-34.03 0.001-5.31

*There were originally 513 individuals in the Lockey et al. (1984) cohort; of these, 77 had previous asbestos
exposure and were excluded (n =436). Two individuals were excluded because their X-ray date was the same as
their employment start date (n = 434). These exclusions are also reflected in the subcohort. One individual with
diffuse pleural thickening was additionally removed from the subcohort analytic dataset, as DPT is a more severe

endpoint than LPT.








Attachment 2: For models included in Table E-1: The regression coefficients with standard errors
for the exposure metric and the covariate are given in an additional table. We have also provided
similar data for models included in Table E-3 which addresses the significance of covariates in the
best-fitting model (Michaelis-Menten with a 10-year lagged exposure; refer to table E-3 in
document).

Table 2: Evaluation of covariates for the 2004 post-1972 set, using a logistic model with In(CHEEC) as
the exposure metric (refer to table E-1 in the external review Draft Toxicological Review of Libby

Amphibole Asbestos).

Beta coefficient (SE), Beta coefficient (SE),
Covariate Wald p-vglue Wald p-vglue AIC
corresponding to corresponding to
covariate In(CHEEC)

Base model (only InfCHEEC]) — 0.5676 (0.2420), 75.5
p=0.0190

Time from first exposure 0.0194 (0.1376), 0.5551 (0.2574), 77.5
p=0.8879 p=0.0310

Age at X-ray -0.0137 (0.0478), 0.5714 (0.2427), 77.4
p=0.7735 p=0.0186

Gender 0.1713 (0.5756), 0.5856 (0.2506), 77.4
p=0.7660 p=0.0195

Smoking history 0.9895 (0.7158), 0.5819 (0.2561), 75.4
p=0.1669 p=0.0231

BMI* 0.0458 (0.0556), 0.7768 (0.3025), 56.7
p=0.4095 p=0.0102

*Note that only 97 observations were used, due to missing values (AIC not comparable). The base model only

including In(CHEEC) for these 97 individuals has an AIC of 55.4, and a beta for In(CHEEC) of 0.8280

(SE=0.3108, p-value=0.0077).








Table 3: Evaluation of covariates for the 2004 post-1972 set in the best-fitting model (Michaelis-
Menten with a 10-year lagged exposure; refer to table E-3 external review Draft Toxicological
Review of Libby Amphibole Asbestos.)

Beta coefficient (SE),
Wald p-value Beta coefficient (SE),
corresponding to Wald p-value

Covariate covariate corresponding to plateau AIC

Base model (only Inf[CHEEC]) - 0.5577 (0.3568), 74.0
p=0.1207

Time from first exposure -0.00066 (0.1918), 0.5580 (0.3634), 76.0
p=0.9973 p=0.1274

Age at X-ray -0.00978 (0.06122), 0.5707 (0.3793), 76.0
p=0.8734 p=0.1351

Gender -0.7895 (1.3317), 0.6167 (0.4138), 75.7
p=0.5544 p=0.1388

Smoking history 1.8232 (1.0465), 0.5927 (0.3779), 72.3
p=0.0841 p=0.1195

BMI* 0.06681 (0.07585), 0.4622 (0.2810), 55.8
p=0.3806 p=0.1032

*Note that only 97 observations were used, due to missing values (AIC not comparable). The base model only
including CHEEC lagged by 10 years for these 97 individuals has an AIC of 54.6, and a plateau of 0.4777
(SE=0.3282, p-value=0.1488).








Attachment 3: Parameter estimates for exposure-response modeling in support of Reference Concentration (RfC) derivation
in the Draft Toxicological Review of Libby Amphibole Asbestos, Table E-2.

Table 4: Evaluation of different model forms for the 2004 post-1972 subcohort of workers from the O.M. Scott plant in Marysville, OH,
(refer to table E-2 external review Draft Toxicological Review of Libby Amphibole Asbestos.) Parameters are specified for all
models with In(CHEEC) as exposure at a 10 year lag. Model forms include logistic, probit, 3-parameter logistic, Dichotomous
Hill, and Michaelis-Menten). All requested parameter estimates are provided in tabular form including the standard error and
associated p-value.

Parameter Estimate

Model Form* AIC Parameter (SE) Wald p-value
Logistic P(LPT)=1=+]1+exp(-a-b x 74.6 Intercept -1.2399 (0.4214) 0.0033
In(CHEEC))]

Ln(CHEEC, lag 10) 0.5999 (0.2352) 0.0108

Probit model P(LPT) = ®(a + b x In(CHEEC)) 75.2 Intercept -0.7905 (0.2462) 0.0013
Ln(CHEEC, lag 10) 0.2904 (0.1247) 0.0198

3-parameter log-logistic P(LPT) =bkg + (1 —bkg) + [1 + exp( - 74.1 Intercept -1.2309 (0.4402) 0.0060

a- b xIn(CHEECQC))]

Ln(CHEEC, lag 10) 0.7373 (0.3047) 0.0171

Dichotomous Hillt P(LPT) = bkg + (Plateau - bkg) x 76.0 Intercept -0.2068 (2.2123) 0.9257

CHEEC" + [exp(—a) + CHEEC"]

Plateau 0.5633 (0.5523) 0.3099

Ln(CHEEC, lag 10) 0.9887 (0.8221) 0.2315

Michaelis-Menten+ P(LPT) = bkg + (Plateau - bkg) x 74.0 Intercept -0.1801 (1.0178) 0.8598

CHEEC ~+ [exp(-a) + CHEEC]

Plateau 0.5577 (0.3568) 0.1207

*’bkg’ indicates background rate, fixed at 1%, ‘a’ indicates the intercept, ‘b’ indicates the beta coefficient for the exposure variable.
tFor statistical modeling, the equivalent model form was used: P(LPT) = bkg + (Plateau — bkg) ~ [1 + exp( - a - b x In(CHEEC))].
+ For statistical modeling, the equivalent model form was used: P(LPT) = bkg + (Plateau — bkg) + [1 + exp( - a - In(CHEEC))].







Attachment 4: Evaluation of smoking as a covariate for exposure-response modeling in
support of Reference Concentration (RfC) derivation in the Draft Toxicological Review
of Libby Amphibole Asbestos, Table E-4.

Table 5: Evaluation of smoking in the best-fitting model (Michaelis-Menten with a 10-year lagged
exposure; refer to table E-4 external review Draft Toxicological Review of Libby Amphibole
Asbestos.) All parameter estimates for the smoking evaluation including the standard errors and
associated p-values (Table E-4 of the external review Draft Toxicological Review of Libby
Amphibole Asbestos.) Note that model (2) was used to generate BMC/BMCL estimates for
smokers and non-smokers presented in Table E-5.

Parameter Estimate
Model* AlIC Parameter (SE) Wald p-value

1 74.0 Intercept -0.1801 (1.0178) 0.8598
Plateau 0.5577 (0.3568) 0.1207

2 72.3 Intercept -1.5184 (1.1459) 0.1877
Plateau 0.5927 (0.3779) 0.1195

Smoke 1.8232 (1.0465) 0.0841

3 74.1 Intercept -3.7355 (2.3314) 0.1118
Plateau 0.4675 (0.3265) 0.1548

Smoke 2.5401 (2.0952) 0.2278

Ln(CHEEC, lag 10)*Smoke 0.2182 (0.4943) 0.6598

*The following model forms were used for statistical analysis:
(1) P(LPT) = bkg + (Plateau — bkg) / [1 + exp( - a - In(CHEEC, lag 10))]
(2) P(LPT) = bkg + (Plateau — bkg) / [1 + exp( - a - In(CHEEC, lag 10) +beta*Smoke)]

(3) P(LPT) = bkg + (Plateau — bkg) / [1 + exp( - a- In(CHEEC, lag 10) +beta*Smoke+beta2*In(CHEEC, lag
10)*Smoke)]

Where "bkg’ indicates background rate, fixed at 1%, ‘a’ indicates the intercept










cohort used for analysis.

*Estimates of the regression coefficient and its SE for exposure
in all models (refer to Table E-1).

*All parameter estimates in the models in Table E-2. (Specifically, all
models with In(CHEEC) as exposure_at_a 10 year lag. That would be the
Ioglst;c, probit, 3-parameter logistic, Dichotomous Hill, and Michaelis-
Menten) .

*All coeficient estimates for the model assessing smoking (refer to Table E-
4, also E-5)

*Raw data file used in the analysis
Please make this information as soon as you can. Thanks.
Diana

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049






From: Diana-M Wong

To: Danielle DeVoney

Cc: Bob Benson; Bob Sonawane; Deborah McKean; Charles Ris; Thomas Bateson; Paul White
Subject: Re: Request For Additional Information

Date: 01/31/2012 05:05 PM

Thank you very much.
Diana

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049

Danielle DeVoney---01/31/2012 04:11:55 PM---Diana - Hi - As requested here
are the descriptive statistics and additional model parameters for A

From: Danielle DeVoney/DC/USEPA/US

To: Diana-M Wong/DC/USEPA/US@EPA

Cc: Bob Benson/R8/USEPA/US@EPA, Bob Sonawane/DC/USEPA/US@EPA,
Deborah McKean/R8/USEPA/US@EPA, Charles Ris/DC/USEPA/US@EPA,
Thomas Bateson/DC/USEPA/US@EPA, Paul White/DC/USEPA/US@EPA
Date: 01/31/2012 04:11 PM

Subject:  Re: Request For Additional Information

Diana -

Hi - As requested here are the descriptive statistics and additional model
parameters for Appendix E.

At this time, we are forwarding the information for the first 4 of the five requests
below. The raw data file requested includes individual level data. We are in process
of ensuring this can be posted on the SAB website before forwarding.

We have formatted our response as a single memo with attachments addressing
each of the 4 requests. A pdf of the file is attached below.

Please let us know if this is adequately formatted or if you have questions regarding
the tables provided

Thank You,
Danielle
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Danielle DeVoney, PhD, DABT, PE

National Center for Environmental Assessment
USEPA Office of Research and Development
1200 Pennsylvania Ave., NW (8623P)
Washington, DC 20460

703.347.8558

FAX: 703.347.8692

[attachment "SAB_Libby ERmodeling data Request_31Jan2012_final.pdf" deleted by
Diana-M Wong/DC/USEPA/US]

Diana-M Wong---01/23/2012 05:35:45 PM---Dear All, A SAB Panel member is
requesting for more information on the following for evaluation of E

From: Diana-M Wong/DC/USEPA/US

To: Danielle DeVoney/DC/USEPA/US@EPA, Bob
Benson/R8/USEPA/US@EPA

Cc: Bob Sonawane/DC/USEPA/US@EPA, Deborah
McKean/R8/USEPA/US@EPA

Date: 01/23/2012 05:35 PM

Subject:  Request For Additional Information

Dear All,

A SAB Panel member is requesting for more information on the following for
evaluation of EPA's analysis on estimating the RfC:

*More basic data description for the primary subset and full
cohort used for analysis.

*Estimates of the regression coefficient and its SE for exposure
in all models (refer to Table E-1).

*All parameter estimates in the models in Table E-2. (Specifically, all
models with In(CHEEC) as exposure at a 10 year lag. That would be the
Ioglst;c, probit, 3-parameter logistic, Dichotomous Hill, and Michaelis-
Menten).

*All coeficient estimates for the model assessing smoking (refer to Table E-
4, also E-5)

*Raw data file used in the analysis
Please make this information as soon as you can. Thanks.
Diana

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049











From: Bob Benson

To: Diana-M Wong

Cc: Bob Sonawane; Danielle DeVoney; Deborah McKean
Subject: Re: Request For Additional Information

Date: 01/24/2012 09:06 AM

Attachments: Lockey et al 1984.pdf

Rohs et al 2008.pdf

I am not sure what is being asked for under "More basic data description for the
primary subset and full cohort used for analysis." Please clarify. What is needed
beyond what is in Lockey et al. (1984) and Rohs et al. (2008). These publications
are attached.

gy gy

bt bt

Under "raw data file used in analysis" there is a problem in that the files have some
personal identifiers that need to be removed. | will need to discuss how to do this
with the University of Cincinnati to satisfy the requirements of their IRB.

Diana-M Wong---01/23/2012 03:35:45 PM---Dear All, A SAB Panel member is
requesting for more information on the following for evaluation of E

From: Diana-M Wong/DC/USEPA/US

To: Danielle DeVoney/DC/USEPA/US@EPA, Bob
Benson/R8/USEPA/US@EPA

Cc: Bob Sonawane/DC/USEPA/US@EPA, Deborah
McKean/R8/USEPA/US@EPA

Date: 01/23/2012 03:35 PM

Subject:  Request For Additional Information

Dear All,

A SAB Panel member is requesting for more information on the following for
evaluation of EPA's analysis on estimating the RfC:

*More basic data description for the primary subset and full
cohort used for analysis.

*Estimates of the regression coefficient and its SE for exposure
in all models (refer to Table E-1).

*All parameter estimates in the models in Table E-2. (Specifically, all
models with In(CHEEC) as exposure_at_a 10 year lag. That would be the
Ioglst;c, probit, 3-parameter logistic, Dichotomous Hill, and Michaelis-
Menten) .

*All coeficient estimates for the model assessing smoking (refer to Table E-
4, also E-5)

*Raw data file used in the analysis
Please make this information as soon as you can. Thanks.
Diana

Diana Wong, Ph. D., DABT
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mailto:CN=Diana-M Wong/OU=DC/O=USEPA/C=US@EPA

mailto:CN=Bob Sonawane/OU=DC/O=USEPA/C=US@EPA

mailto:CN=Danielle DeVoney/OU=DC/O=USEPA/C=US@EPA

mailto:CN=Deborah McKean/OU=R8/O=USEPA/C=US@EPA
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Pulmonary Changes after Exposure to Vermiculite

‘Contaminated with Fibrous Tremolite'*

J. E. LOCKEY, S. M. BROOKS, A. M. JARABEK, P. R. KHOURY, R. T. MCKAY, A. CARSON,
J. A. MORRISON, J. F. WIOT, and H. B. SPITZ

Introduction

\’ermiculite is the geological name
given to a group of hydrated laminar
aluminum-iron-magnesium silicates. It
has the unique property of expanding
as much as 12 times its original size
with the application of heat between
427° and 1,093° C (1, 2). Unexpanded
vermiculite is mined mainly in Mon-
tana, Virginia, and South Carolina in
the United States, and in South Africa,
and it is shipped to approximately 47
regional expander plants located in 30
states. The domestic uses of expanded
vermiculite relate to its fire resistance,
insulation, and ion exchange proper-
ties, but, additionally, it is used as a soil
additive, animal feed bulking agent,
and as a carrier for various chemicals,
including herbicides, insecticides, fun-
gicides, and fertilizers (2).

Investigations of some of the unex-
panded vermiculite ore have demon-
strated contamination of the ore with
fibrous minerals (3). Montana ore con-
tains a fibrous form of the amphibole
tremolite. Virginia and South Carolina
vermiculite ore contain a type of tremo-
lite that, when milled, tends to form
cleavage fragments that have fibrous
characteristics with low length-to-width
aspect ratios. South African ore is cur-
rently felt to be free of amphibole or
cleavage fragment contamination (4).

A rurally located company that pro-
cessed mainly Montana vermiculite ore
to its expanded form for use as an inert
carrier for herbicides and fertilizers
reported a cluster of 12 cases of pleural
effusions of unknown origin among
their employees over a 12-yr period.
Environmental sampling of work areas
revealed airborne fibers believed to be
tremolite. There was concern that the
observed cluster of pleural effusion
cases represented manifestations of
exposure to the fibrous contamination
of the vermiculite. The present study
was undertaken to assess the respira-

852

SUMMARY Woarkers exposed lo vermiculite contaminated with fibrous {remolite were surveyed
for the presence of respiratory symptoms by questionnaire, gnd for pneumoconiosis by chest
radiograph. Pulmonary function was measured by spirometry and single-breath carbon monox.
tde diffusing capaclty (DLcosb) Flber exposure Indexes, expressed as fiber/ml-yr, were derived
for each worker from avallable industrial hyplene data and work histarles. The sstimated cumuls-
tive exposure for the work force ranged from 0.01 to 8¢ fiber/imlyr. Discriminant snalysls dsmon-
strated significant correlates with shortness of breath and pleurdiic chest paln to cumutative
fiber exposure. The radlographlc changes wara ¥mited to pleural changes and lnvolved 4.4% of
tha population. Parametric and discriminant analysis demonstrated a signlficant correlation
with radiagraphlec changes and cumulstive fiber exposure. Thare were no correlations batwean
splrometry or Dlecsb and fiber exposure. Exposure to vermiculite contaminated with flbrous
tremolite can cause pleural changes In-occupationally exposed workers. This Is supported by the
previously Identitied 12 cases of benign pleura! efiusions in this working population and the
assoclation of pleura! radiographic changes and pleuritic chest symptoms with cumutative fiber

axposure. The lack of significant parenchymal radicgraphic, splromatric, snd DLcosb changes
ARt REV RESPIR DIS 1534; 123:952-850

most likely reflects the low cumulative fiber exposurs.

tory status of current workers exposed
to vermiculite contaminated with fi-
brous tremolite in this plant facility.

Methods
Study Popuilation

‘The study population surveyed included all
employees with a past history of vermiculite
exposture and a contro! group of employees
without such exposure. There were a total of
530 employees asked to participate in the
study; 9 refused and 9 were not available
because of vacation or iliness, giving a total
of 512 employees (97%) interviewed.

Medical Examination

All employees were interviewed by trained
personnel using 2 modified American
Thoracic Society (ATS) Respiratory Ques-
tionnaire (5). The major modifications of
the questionnaire were the inclusion of
questions pertaining to previous employ-
ment with asbestos and other fibrous
mineral exposure, questions about time
employed within various locations in the
facility, and questions relating to pleuritic-
type chest pain and illnesses with pleural
manifestations.

A limited physical examination was per-
formed on each employee for the presence
of late inspiratory rales (crackles) in 4 dif-
ferent chest locations and for the presence
of nail clubbing. :

Spirometry was performed using an
Ohio-Med B22 dry rolling seal spirometer
(Ohio Instrumeats, Pine Brook, NJ) with a
Spirotech 200 microprocessor (Spirotech,
Inc., Atlenta, GA). Tests were accomplished
according to ATS criteria using trained tech-

., nicians (5). Employees were retested at a

later date if they had had a respiratory in-
fection within the preceding 3 wk.

Tests performed were forced vital capaci-
ty (FVC), forced expiratory volume in one
second (FEV,), ratio of FEV, to FVC ex-
pressed as 2 percentage (FEV,/FVC%), and
forced expiratory flow during the middle
half of the FVC (FEF,,.,s). All results were
temperature corrected to BTPS. Results were
expressed as measured values and as per-
centage of predicted using the normal
values of Knudson-and coworkers (6).

(Received in original form June 29, 1983 and in
revised form Jonuary 10, 1984) )

' From the Department of Environmental
Health, Division of Clinical Studies, University
of Cincinnati, Cincinnati, Ohio.

2 Presented in part at the Annual Mecting of
the American Thoracic Society, Detroit, May
1981. :

? Reguests for reprints should be addressed to
James E. Lockey, M.D.,, M.S,, Rocky Mountain
Center for Occupational and Environmental
Health, Building 512, University of Utah, Salt
Lake City, UT 84112.
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Carbon Moroxide Diffusing Capacity
Single-breath carbon monoxide diffusing
capacity (Drcosb), alveolar volume (Va),
and diffusing capacity per unit of fung vol-
ume (D1/VA) were obtained using a Collins
Modular Lung Analyzer® (Warren E. Col-
lins Co., Braintree, MA). All diffusion
measurements were conducted according to

- ATS criteria using trained technicians (5).

The diffusion carbon monoxide (CO) ana-
lyzer, helium meter, and Collins water scal
spirometer were calibrated every 3 h during
use. Employees were retested at a later date
if they had had & respiratory infection with-

. in the preceding 3 wk or had smoked within

1 h prior to testing. Tests were accomplished
in a seated position with a noseclip. Repeat
tests were performed after a minimum wait
of 5 min. Diffusion studies were accepted
only if inspired volume (Vi) was within 10%
of the best FVC (aAtrs). Acceptable breath-
holding time was between 8 to 12 5. Values
of Drcosb (ml CO [sTrp]/min/mmHpg) and
DL/VA (m! CO  (srep)/min/mmHg/L
(zTPs]) uscd were the means of 2 acceptable
values within 7% of each other. The test
results were expressed as measured values
and as percentages of predicted using the
normal values of Samet and coworkers (7).

Chest Radiographs
Chest radiographs taken in the postero-
anterior projection were obtained on all
cmployees. The radiographs were reviewed
by 2 board-certified radiologists (B readers)

“using & modification of the ILO U/C 1971

International Classification for Pneumo-
coniosis. The modification includes the
addition of grading criteria for radiographic
changes associated with asbestos exposure.
Radiographs were interpreted Independent-
ly, with random interspersion of control
films and without the radiologist’s knowl-
edge of the employee’s work history. Any
difference in interpretation was resolved by
consensus reading by a third reader. Radio-
graphs that could not be interpreted be-
cause of poor quality were repeated.

Environmental Measurements
The company first began using vermiculite

" in their facility in 1957. Industrial hygiene

sampling for airborne fibers using mem-
brane filters at & sampling rate of 2 L/min
was initiated in 1972, Particles with & length
greater than § um, 2 diameter less than 3
pm, and an aspect ratio of 3:1 or greater
were counted as fibers. Before 1976,
sampling was accomplished by industrial
hygiene personnel following an employee
with & sampling device, but after 1976, fiber
levels were obtained by industrial breathing
zone sampling.

Exposure indexes expressed as fibers/m!
were developed for each department, based
on an 8-h time-weighted average (TWA). A
separate index was developed before and up
through 1973 and for the period beginning
with and continuing after 1974. There was

¢ substantial reduction in airborne fiber
levels after the implementation of improved
enviroumental controls in 1973 to 1974. The
industrial hygiene values used to estimate
the < 1973 exposure index per department
were mean fiber values for the years < 1973
or the mean values from the year industrial
bygiene values were first avallable. The
> 1974 exposure index was developed in a
similar manner. The industrial hygiene
measurements initiated in 1972 became
more comprehensive in ensuing years. The
< 1973 exposure index most likely underes-
timates prior employee fiber exposure.

Collection filters- were analyzed by
polarized light microscopy with dispersion
staining. Additionally, fiber analysis was
done by scanning electron micrascopy with
energy dispersive X-ray analysis and trans-
mission electron microscopy with selected
arca electron diffraction.

After reviewing the industrial hygiene
and manufacturing process data, it was
epparent that the employees could be
divided into 3 main exposure groups repre-
seating 9 departments. Group I, with
flimited or no exposure to airborne fibers,
included workers in the chemical process,
research, and management departments.
Industrial hygiene measurements indicated
their were similar to background
Jevels for the local community. Group II
had low-level fiber exposure and included
central maintenance, packaging, and the
warchouse workers. Group III, with high-
level fiber exposure, included vermiculite
expanders, plant maintenance, and the pilot
plant. The 6-h TWA exposure indexes are
summarized in table 1.

The chemical processing facility that
employs the majority of workers in the
comparison group (Group [) was completed
in 1969 and was located one-quarter mile
from the vermiculite facility. Chemicels
used in this facility were the same as those

TABLE 1

DEPARTMENT FIBER EXPOSURE INDEXES
BASED ON AN 8-HOUR
TIME-WEIGHTED AVERAGE®

) <1973 > 1974
Exposure Exposure
Index index
Group |
Chemical process 0.049 0.049
Research 0.049 0.043
Front olfice 0.049 0.048
Group Il
Centra! maintenance 0.415 0.131
Packaging 0.250 0.031
Warehouse 0.110 0.110
Group M
Vermiculita expanders 151 0.375
Plant maintenance 1.264 0.212
1.264 0.212

* Fiber axposurs index for departmenis In study populs-
tion. Group | gre controls, Graup It are low fiber exposure
depariments, and Group it are high liber exposura depan-

(2. Values are Hib:

_Qoos
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used in the vermiculite facility, except ver-
miculite was not used a&s an inert carrier.
There was minimal rotation of job positions
between the chemical and vermiculite
facilities.

The work areas with the highest airborne
fiber exposurc were the vermiculite ex-
panders area and the vermiculite railroad
car and truck unloading areas. Fiber levels
increased when there were more vermiculite
expanders in operation and when Montana
vermiculite ore was used rather than vermi-
culite from other sources. Fiber levels in the
unexpanded vermiculite ore unloading areza
were recorded as high as 103 fibers/ml for a
S-min sampling period. During unloading
of the ore, high levels of fiber dust were
generated, but the peak levels rapidly de-
creased to concentrations less than 5 fi-
bers/ml by 15 to 20 min.

Exposure indexes were expressed in 3
ways: (I) cumulative fiber exposure (fiber/
mlyr), {2) time period from first exposure
(latency), acd (3) exposure groups, ie.,
Groups 1, 11, and III. Cumulative fiber ex-
posure for each individual! employee was
calculated from exposure values and length
of employment in each particular depart-
ment. The exposurc index was based on an
8-h TWA and 2 maximum of a 365-day
work year. Extensive overtime had been
scheduled at the facility, but more precise
estimates of past total work days per year
were not available. Employees with a cumu-
Iative fiber exposure of less than 1 fiber/ml-
yr were found to have fiber exposure equiv-
alent to the community population exposed
to ambient air. These employees acted as a
comparison group for the exposed popula-
tion.

Statistical Analysis

Discriminant analysis was performed on the
results of the questionnaire, physical exami-
pation, and rediographic data. The discrim-
inant analysis attempted to establish 2 rela-
tionship between 2 nominal dependent vari-
able (radiographic results) and independent
variables (cumulative fiber exposure, smok-
ing in pack-years, and age). Spirometry and
diffusion data were analyzed using analysis
of covariance after adjusting for height and
smoking in pack-years. The spirometry and
diffusion data were also divided into smok-
ing and exposure groups and reanalyzed in
a similar manner. Mean difference between
smoking groups and between exposure
groups within smoking groups were gna-
lyzed after adjustment for age and height.
The association between the radiographic
data and cumulative fiber exposure was
examined using a pair-matched analysis.
Each employee with radiographic findings
consistent with commercial asbestos fiber
exposure was matched by age with & second
employee with a normal radiograph. A
paired ¢ test and a nonparametric test, Wil-
coxon’s signed-rank test, were performed on
the difference in cumulative fiber exposure.
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Aesults
The mean age of all participants in the
study was 37.5 yr (range, 19 to 66 yr).
The ethnic distribution of participants

was 496 (96.9%) white, 12 (2.3%)

black, 2 (0.4%) Oriental, 1 (0.2%)
American Indian, and 1 (0.2%) Ameri-
can-born Hispanics. There were 480
males and 32 females. The high fiber
exposure group (Group [II) tended to
be older than the other 2 exposure
groups (p < 0.01). Of the entire group,
444% were current smokers, 20.3%
were ex-smokers, and 35.3% were never
smokers. There was no significant dif-
ference in smoking history between ex-
posure groups. Cumulative fiber expo-
sure was significantly higher in Group
III than in Groups I and II (p < 0.01).
Years of employment were significantly
greater in exposure Group Il than in
exposure Groups I and II (p < 0.05).
These data are summarized in table 2.

Questionnaire Data
History of respiratory illness with time
lost from work, chest injury or opera-
tion, phlegm production, wheezing
with colds, and previous fibrous miner-
al exposures in industry or hobbies
were not significantly related to age,
smoking in pack-years, or cumulative
fiber exposure. There was a significant
association between history of pneu-
monia, confirmed by a physician, and
age (p < 0.05). The prevalence of chron-
ic cough, defined &s cough 4 to 6 times/
day, 4 or more days/week for 3 consec-
utive months for at least 2 yr, was sig-
nificantly related to smoking in pack-
years (p < 0.05). Apart from colds,
wheezing or whistling present for at
least 2 yr, and without associated short-
ness of breath with wheezing or current
history of asthma confirmed by a phy-
sician, was significantly related to
smoking in pack-years (p < 0.05). Chron-
ic airway obstruction, defined as wheez-
ing most days or nights and/or Grade 3
dyspnea (stop for breath when walking
&t your own pace on the level), and/or
FEV./FVC% 60% or less, was signifi-
cantly related to smoking in pack-years
{p < 0.05). The prevalence of 2 or more
attacks of shortness of breath with
wheezing without a current history of
asthma confirmed by a physician was
significantly related to smoking in
pack-years (p < 0.05) and strongly re-

lated to cumulative fiber exposure (p <.

0.1).
Discriminant analyses indicated short-

ness of breath Grade ] (shortness of
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TABLE 2

AGE, SMOKING HISTORY, CUMULATIVE FIBER EXPOSURE, AND
YEARS OF EMPLOYMENT BY EXPOSURE GROUP

Group | Group I Group H!
NS EX cs NS EX cs NS EX cS

Number of :
Employees 4D 22 41 63 36 107 €9 48 T8
Age, yr

Mean 338 395 39.1 34.5 399 34.9 40.2 42.8 s

SE 1.7 25 1.8 15 20 1.1 1.4 1.7 13
Pack-years

Mean 0 131 186 ] 14.2 18.7 (1] 14.3 178

SE 29 2.1 23 1.3 2.0 15
Fiber/mi-yr - ———— -

Maan .0.35 0.57 0.50 - 118 1.56 097 6.51 . 7.55 6.05

SE 0.67 1.01 0.74 0.60 0.78 0.46 057 0.70 0.53
Years of emplocyment

Mean 6.8 13 10.5 84 133 as 12.2 13.0 10.7

SE 1.1 16 1.2 1.0 1.3 0.7 09 1.1 09

" Delinliion ol abbreviations: NS = never smoker; EX = sx-smoker, CS = current smoker.

breath when hurrying on the level or
walking up a slight hill) and Grade II
(walk slower than persons your own age
on the [evel because of breathlessness)
were significantly related (p < 0.05) to
both smoking history in pack-years and
cumulative fiber exposure. The preva-
lence of pleuritic chest pain lasting 6 h
or more with physician evaluation (fig-
ure 1) was significantly related to
cumulative fiber exposure (p < 0.05).

Physical Examination
Tke physical examination finding of
crackles heard on auscultation of the
chest was related to cigarette smoking
in pack-years (p < 0.05), whereas club-
bing of the nails was positively related
to age (p < 0.05).

Pulmonary Function Tests
There were no differences in mean spi-
rometry values or percent predicted

HISTORY OF PLEURITIC CHEST PAIN

2%
20%
1“5

0%

“.Lm === HHH

NS & C3 NS Ex C8 NS Ex C8

N 49 22 4 e 38 wr e 48 7

Group | Group B Group RI
Job Gategory

Fig. 1. Percentage of workers reporting pleuritic
chesl pain by exposure group and by cigareite
smoking history. Discriminant analysis indicates
8 significanl assoclation between cumulative
fiber axposure and history of chest paia (p < 0.05).
For definition of groups, see table 1.

_values in relation to cumulative fiber

exposure, time since first exposure, or
exposure group. Predicted values for
blacks were considered to be normally
10% lJower than a corresponding white
population. The prevalence of “restric-
tive lung defect” defined &s FEV,/FVC
ratio of equal to or greater than 70%
and FVC less than 80% predicted was
not shown to be significantly related to
cumulative fiber exposure. The FEV,,
FEV/FVC%, and FEF,,, showed
significant differences only between
smoking categories (p < 0.01). No sig-
nificant difference in FVC was found
for the various smoking categories.

There were no differences in mean
Dicosb or Di/Va values or predicted
values in relationship to cumulative
fiber exposure, time gince first expo-
sure, or job category. A significantly
low DLcosb was noted in smokers (p <
0.01).

Chest Radiographs
The results of the radiographic survey
included all employees with available
interpretable films; 501 of 512 (97.9%)
employees were reviewed. There were
479 (95.6%) with no significant radio-
graphic changes, 11 (2.2%) with costo-
phrenic angle blunting only, 10 (2%)
with significant pleural changes (thick-
ening, plaques, and/or calcifications),
and 1 (0.2%) individual showed paren-
chymal changes of bilateral, small, ir-
regular opacities (table 3). The mean
cumulative fiber exposure for the latter
11 employees (10 with pleural and 1
with parenchymal change) was 12.07
(range, 0.0 to 39.9 fiber/mi-yr). The
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TABLE 3  TABLE §
CHEST RADIOGRAPH CHANGES RADIOGRAPHIC CHANGES BY EXPOSURE GROUP*?
Type Grade® Group ¢ i Group It Group Il
Costophrenic angle blunting only, Results tny (%) Age* tn (%) Age* n) (W) Age*
11 employeas
Normal 104 072 354108 196 661 349+ 119 179 842 391 2 120
Pleural changes, 10 smployees Costophrenic angle
e ::’.’::::: :,':L‘;'L‘:s"'“ o biunting onty 1 10 855 S 25 4372130 S5 26 4103282
Gilateral pleural fhickening cr Pleuraliparenchymal
Left pleura thickening AN changest 2 10 487 =83 3 15 525238 6 32 851240
Bilateral pleural thickening B/ Combined changes 3 28 510 8 3¢ 50.7 11 58 487
Bilateral pleurat plaques m Total 107 204 190
I
El;‘:;::,ﬂf ::th‘:lckenlng ?;12 *1 = control group; il = low fiber exposure group, Iff = high fiber exposure group.
- 1 Values ars mean = 80.
Lelt pleural thickening Al % One smployee with bil ! smalf irreguiar s-lype opacities. This employee was In axp Group (L.
Left pleural plague on -
Right pieurat thickening cn
Smrt:::r'?;::?:':ckw x: ees with greater than 10 fiber/ml-yr difference in cumulative fiber exposure
Loty lem’: atoifioation "o ogey  CXposure, 12.5% had costophrenic (table 6) was noted between the 22
mm:m pleural thickening 1 angle blunting or pleural/parenchymal employees with abnormal radiographs
Bilateral pleural plaques 1" changes (table 4). Employces with and the control group (p < 0.041). The
Right diaphragm calcification Grade 2 greater than 10 yr of employment from results of thg nonparametric _analysxs
Parenchymal changes initial employment in exposure Groups (Wilcoxon's sign-rank test) indicated a
Bilateral small, kregutar 11 or I11 had an increased prevalence of strong trend toward an association be-
opacities Type & Perfusion 11 radiographic changes. Of 48 employees tween cumulative fiber exposure and

* Grade of pleural thickening width: A, < 5 mm; B, 8-10
mm; C, > 10 mm a! widest part of pleurat shadow. Grade
of pleura! thickening by ext 1 = dofinite ploura! thick-

sning in one or more places, such that the total tength did
not excead one half of the projection of one iateral wall;
2 = pleura! thickaning greater than Grade 1. Certalnty of
plaque: Q/1, possible present; 10, probably present; 11,
definitely p L. Grade of pleura! calcification by lota!
Jength: Grade 1 = < 20 mm; Grade 2 = 20-100 myn; Grade
3 = > 100 mm.

mean cumulative fiber exposure for
employees with costophrenic angle
blunting was 5.4 (range, 0.2 to 27.5
fiber/ml-yr).

There was an increased prevalence of
radiographic changes in employees with
1 to 10 and greater than 10 fiber/ml-yr
cumulative exposure in comparison
with the control group. Of 48 employ-

with 20 yr or more of employment,
11.1% had costophrenic angle blunting
or pleural/parenchymal changes. Em-
ployees ever employed in the low (Group
II) or high (Group III) fiber exposure
groups had a higher prevalence of radi-
ographic changes than did the control
group (table 5). The employees with
radiographic changes showing costo-
phrenic angle change only or pleural
changes were older (p < 0.01) than
employees with normal radiographs.
Because age could act as a confounding
factor in the observed radiographic
changes, an age-matched control study
was conducted. Each of 22 employees
with an ebnormal! chest radiograph was
matched by .age to an employee with a
normal chest radiograph. A significant

-

TABLE 4 )
RADIOGRAPHIC CHANGES BY CUMULATIVE FIBER EXPOSURE
Fiber/ml-yr
Controi* 1-10 >10
Results ) (%) Mm% (%
Normal 247 82.6 160 950 42 875
Costophrenic angls )
) blunting only 4 1.6 1 25 2 4.2
Pleural/psranchymal
changest o2 0.9 5 25 4 B4
Combined changes 8 24 10 80 8 1225
Total 253 200 48
* Less than 1 fibedimi-ye tota! axposure
t One empi yee with bilaleral smalt kregular s-type opacities. This smployee's cumulative ex-

posurs was 34 fibar/mi-yr.

significant pleural/parenchymal abnor-
malities (p < 0.098). An association was
noted using discriminate analysis be-
tween cumulative fiber exposure (p <
0.05), smoking in pack-years (p < 0.05),
and radiographic changes.

Discussion

This cross-sectional epidemiologic study
revealed a number of findings showing
a significant association with cumula-
tive fiber exposure: dyspnea on exer-
tion, pleuritic chest pain, and pleural
changes on chest radiograph. Further-
more, an apparent dose-response rela-
tionship between cumulative fiber ex-
posure and radiographic changes was
suggested.

The occurrence of dyspnea among
workers occupationally exposed to as-
bestos has been documented in previ-
ous studies (8-10). The presence of
dyspnea on exertion was associated
with cumulative tremolite fiber expo-
sure. This is in the face of 2 relatively
low cumulative fiber exposurc and a
relatively short latency period for the
work force. The association among cig-
arette smoking and the presence of
chronic cough, wheezing, and spiro-
metric evidence of air-flow obstruction
is expected and provides validation of
the questionnaire.

The observed association between
the presence of pleuritic chest pain and
cumulative tremolite fiber exposure is
an interesting finding. The presence of
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TABLE €

DIFFERENCES IN EXPOSURE (FIBER/ML-YR): PAIR-MATCHED ANALYSIS
{NORMAL VERSUS ABNORMAL RADIOGRAPH) AND
PARAMETRIC ANALYSIS (PAIRED ¢ TEST)*

- Exposure: Flber/mlyr

Costophrenke Angle  Fleural/Parenchymal
Blunting Only Changet- Both
(n=117 palrs) {n=11 pairs) {n = 22 palrs)
. Mean difference 3.0 8.6 58
SD 97 14.7 125
p 0.232 0.082 0.041
* Casss were sach matched by age wilh who had } radiograph

t0One smployee wilh bilateral sma!l irregular s-type opacilties.

pleuritic chest pain was documented if
the employee was evaluated by a physi-
cian, and no specific medical or surgi-
cal cause for chest pain was identified.
Pleuritic chest pain was examined be-
cause it can be a clinical manifestation
of inflammation involving the parietal
pleura. Irritation of pleura surface by
inhaled fibers is a postulated mecha-
nism for the occurrence of pleural effu-
sion and plaque formation. A recent
hypothesis suggests that the fibers
reach the parietal pleura by lymphatic
drainage. Macrophages within the pari-
etal pleural engulf fibers and stimulate
submesothelial fibroblasts with subse-
quent pleura plaque formation (11, 12).
In cither case, the resulting inflamma-
tion from pleursal irritation may cause
pleuritic chest pain, possible bloody
pleural effusions and, eventually, pleu-
ral thickening or pleural plaque forma-
tion.

The pleural changes noted on chest
radiographs of workers exposed to air-
borne fibrous tremolite are consistent
with the pleural changes seen with com-
mercial asbestos exposure (11, 13-16).
In the present study, the prevalence of
these pleural changes increased with
duration of exposure, time since initial
exposure, and high exposure group, and
were dose related. The absence of sig-
nificant parenchymal changes (i.c., as-
bestosis-fibrosis) and a higher percen-
tage of pleural changes most likely
reflect the short interval since initial
exposure and the low cumulative fiber
exposure. In any event, the presence of
a greater prevalence of pleural disease
among the population exposed to ver-
miculite contaminated with fibrous
tremolite is supported by the following
observations: (I) cluster of 12 cases of
benign pleural effusion, (2) higher
prevalence of pleural changes on chest
radiographs, (3) age-matched control

study revealing greater tremolite fiber
exposure among workers with pleural
changes on chest radiographs, and (4)
higher prevalence of pleuritic chest
pain in exposed employces.

The lack of association between sim-
ple spirometric and DLcosb measure-
ments and fiber exposure most likely
reflects the low cumulative fiber expo-
sure and short interval period. Simple
spirometric measurements have been
shown to be sensitive indicators of the
toxic effects of cumulative asbestos
exposure. The Dircosb changes are not
asbestos-dose related and are less sensi-
tive than spirometry (17-19). The level
of cumulative fiber exposure needed to
cause a change in spirometric values is
greater than the exposure levels reported
in the present study. Weill and col-
leagues (18) reported decrease in lung
function after 100 mppcf-year dust ex-
posure, while Becklake and colleagues
(19) showed an effect at a cumulative
dust exposure index of 10 to 100 mppcf-
year. Berry and Lewinsohn demonstrated
a 12.1% reduction for FEV, and 10.6%
reduction for FVC per 100 fiber/cc-
years (20).

The cumulative fiber exposure in this
study was low compared with that in
other studies. Only 9.6% of the em-
ployees had greater than 10 fiber/ml-yr
exposure; 10.7% had been employed 20
yr or more since initial exposure. The
highest cumulative fiber exposure for
any employee was 39 fiber/ml-yr. It is
likely that the exposure level reported in
this study underestimates the actual
cumulative fiber exposure. No indus-
trial hygiene data were available before
1972; the lower fiber values after 1974
reflect improved environmental con-

trols within the facility. Additionally,.

personal sampling, which more ade-
quately reflects individual exposure,
was not introduced until 1976.
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Nonmalignant pleural changes asso-
ciated with asbestos exposure include
pleural plaques with or without calcifi-
cation, bilateral pleural thickening,
progressive pleural fibrosis (21-23),
pleural effusions, and pleural thicken-
ing, with costophrenic angle involve-
ment or costophrenic angle blunting
alone as residual findings of a previous

-pleural effusion (15, 24). The preva-

Ience of pleural changes commonly
exceeds that of asbestos-related inter-
stitial fibrosis (25, 26). The prevalence
of pleural plaques, calcification, and
thickening is related to duration of
asbestas exposure, time since onset of
exposure (10, 17, 27-29), and possible
cumulative fiber exposure (30, 31). The
occurrence of pleural effusions may
be an early manifestation of asbestos
exposure (15, 32).

The majority of asbestos-related
pleural changes have a latency period
of more than 20 yr from initial expo-
sure (28). However, pleural changes are
scen in workers with short durations of
asbestos exposure. Studies of asbestos
insulation workers (21), Navy shipyard
workers (26), houschold contacts of
amosite asbestos workers (10), and
Quebec chrysotile mine and mill work-
ers (24) support this observation.

Benign asbestos-related pleural effu-
sions arc now recognized to cause pleu-
ral change including greater than 50%
rate of residual pleural thickening and
greater than 90% of residual costo-
phrenic angle blunting. The occurrence
of asbestos-induced pleural effusion
appears to be dose related and repre-
sents, in one study, the most common
manifestation of asbestos exposure in

the initial 20 yr since first exposure (15).

In the current study, 7 employees were
still employed with previously docu-’
mented benign pleural effusions. Of
these 7, four had residual pleural
changes, including 2 with unilateral
costophrenic angle blunting, 1 with
bilateral costophrenic angle blunting,
and 1 with bilatera) pleural thickening
and pleural plaques. These 4 were in-
cluded in the total of 22 employees with
pleural changes noted in chest radio-
graphs.

The prevalence of pleural thickening
and pleural calcification in a rural pop-
ulation of midwestern dairy farmers
without occupational exposure to fi-
brogenic dust was found to be 0.9%
and 0.0%, respectively. The prevalence
in & New Jersey urban population was
1.2% for pleural thickening and 0.0%







0CC ENV KED @ioo7

. U1s11/00 16:08 FAX 6135586272

PULMONARY CHANGES AFTER EXPOSURE YO VERMICULITE

for pleural calcification (21). The pre-
dictive value for bilateral pleural thick-
ening as an indicator of previous possi-
ble asbestos exposure with exclusion of
known medical or surgical etiologies
was recently found to be 81% (23).

A careful review of all chemical and
physical agents used at the plant facility
failed to identify any substance known
to be associated with pleural radio-
graphic changes. A few of the chemi-
cals could cause acute pulmonary in-
jury after exposure to high concentra-
tions. The study and control populations
were evenly matched for exposure his-
tory, except for the presence or absence
of exposure to vermiculite contami-
nated with tremolite.

There are over 150 minerals that exist
in fibrous form and that are generally
expected to contain fibrous minerals
(3). The amphibole tremolite is a sili-
cate mineral found in commercial talc
deposits from New York state and in
vermiculite deposits within the United
States (4, 33). The size and shape of tre-
molite after undergoing crushing and

grinding in a milling process is fargely

dependent on the original crystalline
structure of the mineral. Tremolite can
occur in a fibrous form with high as-
pect ratios identical to commercial as-
bestos fibers or as cleavage fragments
with lower aspect ratios (34, 35). The
commercial talc deposits in New York
state contain varying amounts of tre-
mmolite and anthophyllite, both as cleav-
age fragments and as true fibers (33).
The vermiculite deposits from Mon-
tana contain a fibrous form of tremo-
lite, while the vermiculite deposits in
Virginia and South Carolina contain a
type of tremolite that forms predomi-
nantly cleavage fragments when milled
(4). Vermiculite itself does not exist in
a fibrous form, but pfates of vermicu-
lite can roll up on themselves as a scroll
and resemble fibers (36).

Tremolite is not mined or used as a
commercial asbestos. Therefore, no
working populations were exposed only
to tremolite. On the other hand, natural
exposure to tremolite does occur in cer-
tain rural populations. Pleural changes,
including plaques and calcifications,
have been reported in rural populations

of Czechoslovakia, Bulgaria, Finland, .

and Greece. These changes have been
attributed to tremolite and anthophyl-
fite fibers deposited in the local soil (37,
38). A recent epidemiologic report on
7,000 inhabitants around the town of
Cermik in southeast Turkey, where

local deposits of minerals containing
fibrous tremolite are used to make
whitewash and stucco, revealed an in-

- creased prevalence of pleural thicken-

ing and calcification and interstitial
pulmonary fibrosis (39).

Animal studies in rats with fibrous
tremolite administered by intraperito-
neal injection bave shown it to be both
fibrogenic and tumorgenic (40). Al-
though reported animal studies with
vermiculite are limited, 2 studies on the
use of South African vermiculite (gen-
erally believed to be free of tremolite)
did not show fibrogenic or tumorgenic
changes after intrapleural or intratra-
cheal injection (41, 42).

Exposure to fibrous tremolite that
contaminates certain vermiculite ores
can causc pulmonary abnormalities.
Identification of other minerals that
have similar fiber contamination and
recognition of the potential health
implications are critical issues in occu-
pational and pulmonary medicine. Just
as important is the recognition that not
all amphiboles exist in fibrous forms.
The biologic activity of tremolite that
forms cleavage fragments with low as-
pect ratios may be different from fi-
brous tremolite with high aspect ratios.
There are enormous health, economic,
and regulatory implications at stake in
these issues.
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Low-Level Fiber-induced Radiographic Changes Caused

by Libby Vermiculite
A 25-Year Follow-up Study
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Rationale: From 1921 to 1990, vermiculite ore from Libby, Montana,
was shipped worldwide for commercial and residential use. A 1980
study of a manufacturing facility using Libby vermiculite was the first
to demonstrate a small but significant prevalence of pleural chest
radiographic changes associated with amphibole fibers contained in
the ore.

Objectives: This follow-up study of the original cohort evaluated the
extent of radiographic changes and cumulative fiber exposure (CFE)
25 years after cessation of exposure.

Methods: From the original cohort of 513 workers, 431 (84%) were
living and available for participation and exposure reconstruction.
Of these, 280 (65%) completed both chest radiographs and inter-
views. Primary outcomes were pleural and/or interstitial changes.
Measurements and Main Results: Pleural and interstitial changes were
demonstrated in 80 (28.7%) and 8 (2.9%) participants, respectively.
Of those participants with low lifetime CFE of less than 2.21 fiber/
cc-years, 42 (20%) had pleural changes. A significant (P < 0.001)
exposure-response relationship of pleural changes with CFE was
demonstrated, ranging from 7.1 to 54.3% from the lowest to highest
exposure quartile. Removal of individuals with commercial asbestos
exposure did not alter this trend.

Conclusions: This study indicates that exposure within an industrial
process to Libby vermiculite ore is associated with pleural thickening
at low lifetime CFE levels. The propensity of the Libby amphibole
fibers to dramatically increase the prevalence of pleural changes
25 years after cessation of exposure at low CFE levels is a concern in
view of the wide national distribution of this ore for commercial and
residential use.

Keywords: vermiculite; pleural disease; amphiboles; fibrosis; mineral
fiber

Vermiculite is a micaceous mineral that expands nearly 20 times
its original size when heated (1). The expanded form has in-
sulating and absorbent properties, and has been used in nu-
merous residential and commercial applications (1, 2). From the
1920s to 1990, the Libby, Montana, mine produced up to 80% of
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AT A GLANCE COMMENTARY

Scientific Knowledge on the Subject

It has been previously demonstrated amphibole fibers can
cause pleural thickening and interstitial fibrosis related to
latency from initial exposure and duration of exposure.

What This Study Adds to the Field

Pleural and interstitial changes can occur at low lifetime
cumulative amphibole fiber exposure levels in a dose—
response manner.

the world’s vermiculite supply and shipped it to over 200 re-
gional processing facilities (3, 4). In 1979, the U.S. Environmen-
tal Protection Agency (EPA) estimated that 13 million people
lived within the vicinity of these facilities and 106 million people
were exposed to consumer products containing vermiculite (5).

A cluster of bloody pleural effusions in workers sparked
a 1980 study at a facility that was expanding Libby vermiculite
for use as an inert carrier for lawn care products (6). This was
the first published study to identify health risks from the am-
phibole fibers contained within the Libby vermiculite ore. Chest
radiographic changes (excluding solitary blunting of the costo-
phrenic angle), similar to that found with commercial asbestos
exposure, were demonstrated in 2.2% of the overall cohort and
8.4% of the highest cumulative fiber exposure (CFE) group (6).

This follow-up study reevaluated the current chest radio-
graphic status of the original 1980 worker cohort 25 years after
their last Libby vermiculite exposure. The objectives were to
determine the magnitude of any increased prevalence of chest
radiographic changes and to determine the CFE level associated
with these changes. Some of the results of this study have been
previously reported in the form of an abstract (7).

METHODS

Participants and Interviews

The eligible cohort included the original 512 participants (6) plus 1
additional worker identified from the original records. In 1980, these
513 participants had an average age of 37.5 (range, 16-66) years; 93.8%
were male and 96.8% were white. Current data were collected between
2004 and 2005. Each worker received a letter describing the study and
signed an informed consent. Those living within 50 miles of the facility
completed in-person interviews and chest radiographs at a nearby site.
Those who were living farther away completed telephone interviews
and obtained chest radiographs from nearby medical facilities. Inter-
views inquired about pulmonary history and job history since 1980.
Potential exposures to regulated commercial asbestos minerals, such as
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amosite, chrysotile, or crocidolite, were evaluated in the 1980 study for
all subjects and again in 2004 for all repeat participants. These data
were used in a subanalysis to exclude all those with reported com-
mercial asbestos exposure.

Chest Radiographs

Posteroanterior chest radiographs were classified independently by
three board-certified radiologists who are “B” readers using the 2000
International Labor Office International Classification of Radiographs
of Pneumoconioses (8). Radiologists were blinded to all identifiers and
10% known normal radiographs from another study were randomly
interspersed with the study films. Pleural changes that were considered
were localized (pleural plaques) and/or diffuse pleural thickening.
Localized pleural thickening was defined as thickening with or without
calcification, excluding solitary costophrenic angle blunting (8). Diffuse
pleural thickening was pleural thickening, including costophrenic angle
blunting, with or without calcification (8). Interstitial changes were
defined as irregular opacities, profusion of 1/0 or greater (8). For this
analysis, a radiographic reading was defined as positive when the me-
dian classification from the three independent B readings was consis-
tent with pleural and/or interstitial changes. Radiographs classified as
unreadable were not used. The original chest radiographs from the
1980 study were unavailable.

Environmental Measurement

The company in the original 1980 study began vermiculite expander
operations in 1957 and subsequently used Libby vermiculite ore from
1963 to 1980 (9). Initial environmental measurements beginning in 1972
were obtained by collecting airborne fibers on membrane filters at
a sample rate of 2 L/minute (6). Particles greater than 5 pm in length,
less than 3 wm in diameter, and with an aspect ratio of 3:1 or more were
counted as fibers (6). Before 1976, industrial hygienists followed a
worker with a sampling device (6), and subsequent levels were ob-
tained by personal breathing zone sampling (6). Fiber exposure dif-
fered greatly by department (6).

The primary independent variable was CFE in fiber/cc-years. The
reconstructed CFE was calculated using the traditional approach of
multiplying the 8-hour time-weighted average (TWA) by the number
of years at the TWA summed over all years (6). Objective estimates of
total workdays per year were unavailable because of extensive over-
time as reported by some workers through worker interviews (6, 9).
Due to new environmental controls, there was a decrease in fiber ex-
posure after 1973. Therefore, each department was assigned two val-
ues, fiber exposures through 1973 and exposures after 1973 (6). Each
participant was assigned a CFE value, which was the summation of
estimated fiber exposure by department, based on the years employed
between 1963 and 1980.

Evaluating Participation Bias

Participation versus nonparticipation bias for living workers was as-
sessed by comparing age as of July 1, 2004, sex, smoking history (yes/
no), hire date (<1973, >1973), and CFE. Characteristics of those who
participated in 1980 but were deceased before the 2004 study were also
assessed. To examine potential participation bias, the initial analysis
included all participants and living nonparticipants, assuming the latter
had normal chest radiographs.

Because of possible misclassification of historical fiber exposure on
or before 1973, analysis was also performed on all participants and
living nonparticipants hired after 1973. In addition, results of analyses
were also reported for participants and living nonparticipants after
excluding those who reported potential commercial asbestos exposure
on the basis of their respective 2004 and 1980 interviews.

Data Management and Statistical Analysis

For this 25-year follow-up study, questionnaire data were entered
directly into the computer during the interview using SAS PROC
FSEDIT (Version 9.1; SAS Institute, Cary, NC) and stored as SAS
datasets. All radiographic classifications were double entered manually
using SAS FSEDIT, and compared using SAS PROC COMPARE to
identify data entry errors.

Mean CFE values were compared between those with and without
chest radiograph changes using ¢ tests (at least 30 participants per
group) and the Wilcoxon-Mann-Whitney test (<30 participants per
group). CFE was also characterized dichotomously (<1 fiber/cc-years,
=1 fiber/cc-years) and by worker-exposure quartiles. To further assess
the relationship of pleural changes to CFE, the analysis progressed from
univariate and bivariate to multivariate analyses. Cofactors included
were as follows: age (40-49, 50-59, =60 yr), smoking history (yes/no),
body mass index (BMI), sex, and hire date (<1973, >1973). BMI was
calculated with height and weight measurements from local screening
and categorized in accord with public health recommendations (<24.9,
25-29.9, =30 kg/m?) (10). No BMI values were calculated for those
who underwent telephone interviews. A trend between pleural changes
by quartile and CFE was assessed using the Cochrane Armitage test
and two-sided P values. This test was repeated after removal of indi-
viduals who reported potential commercial asbestos exposure.

To determine the effect modification of the cofactors with regard to
the relationship between CFE and pleural changes, a series of logistic
regression models were conducted adding individual cofactors. To
evaluate the multicollinearity, PROC REG in SAS and the variance
inflation factor (VIF) were used as criteria to detect the presence of
any serious collinearity. A VIF greater than 10 indicates serious
collinearity, and none of the VIFs of the predictors in these analyses
exceeded 5. Furthermore, the effect of our key exposure variable was
quite stable regardless of which other predictors were present in the
model. Goodness-of-fit was determined using the Hosmer-Lemeshow
test. Crude and adjusted odds ratios (ORs) and 95% confidence
intervals (Cls) were calculated for pleural changes (yes/no) in each,
with the reference category calculated as the CFE below the 25th
percentile. By assessing all models and obtaining the ORs for each, the
robustness and consistency of CFE effect on the probability of pleural
changes were ascertained.

RESULTS

Population

Of the original 1980 cohort (n = 513), 82 (16.0%) were de-
ceased. Of the remaining 431 workers, 298 (69.1%) participated
in this study, 55 (12.8%) refused, 70 (16.2%) were located but
did not respond, and 8 (1.9%) were not located and were pre-
sumed living because they were not found in the National
Death Index. Of the 298 participants, 280 (94.0%) had complete
interviews and readable chest radiographs, representing 65.0%
of the original cohort (431) still alive after 25 years. Of the 280
participants, 274 (97.9%) were white. As shown in Table 1, the
participants and nonparticipants were not significantly different
in terms of sex or age. Participants, however, were significantly
more likely than living nonparticipants to have been hired on or
before 1973 (66.4 and 49.7 %, respectively), and had significantly
higher mean CFE (SD) at 2.48 (4.19) and 1.76 (3.44) fiber/cc-
years, respectively. The range in CFE for the two groups was
almost identical.

The distribution of participant CFE by percentiles was 0.28
at the 25th, 0.85 at the 50th, 2.20 at the 75th, and 9.32 CFE at
the 90th percentile (data not shown). The highest mean CFE
(SD) was in deceased workers at 3.31 (4.69) fiber/cc-years. Hire
date, age, and sex in participants were associated with CFE
(data not shown). For the 186 participants hired in 1973 or
before, the mean CFE of 3.58 (4.77) fiber/cc-years was higher (P
< 0.001) compared with 94 hired after 1973 at 0.30 (0.41) fiber/
cc-years. Also, there was a significant trend of increasing age
with higher CFE (P < 0.001), and the mean CFE of the 16
women was lower (P < 0.001) compared with men.

Pleural Changes

The prevalence of pleural changes for participants was 28.7%,
and after combining participants (280) and living nonparticipants
(151) it was 18.6%. This latter percentage was derived from the
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TABLE 1. DEMOGRAPHICS AND CUMULATIVE FIBER EXPOSURE OF PARTICIPANTS VERSUS

NONPARTICIPANTS*

Participants Nonparticipants Deceased
(n = 280) (n=151) (n= 82 P Value*
Age,® mean yr (1 SD) 59.1 (10.5) 59.4 (11.3) 74.0 (11.2) 0.53
Age’ range, yr 44-87 44-86 46-91 —
Male sex, n (%) 264 (94.3) 137 (90.7) 80 (97.6) 0.17
Ever smoked, I n (%) 164 (58.6) 100 (66.2) 62 (75.6) 0.11
Hired before or during 186 (66.4) 75 (49.7) 69 (84.2) 0.001
1973, n (%)
Mean (1 SD) cumulative amphibole 2.48 (4.19) 1.76 (3.44) 3.31 (4.69) 0.06
fiber exposure, fiber/cc-years
Range of cumulative amphibole 0.01-19.03 <0.01-19.02 <0.01-19.02 —

fiber exposure, fiber/cc-years

* Deceased persons were members of the original 1980 cohort who had death certificates dated before March 2004 when

interviewing started.

 This group is made up of both nonparticipants and those who did not fully complete the 2004 study: 133 were not located,
refused, or did not respond; 11 only completed the interview; and 7 had unreadable chest radiographs.

* P value compares participants and living nonparticipants.

5 Age as of July 1, 2004 (year of interviews), for the original 1980 cohort. For those deceased, this is the age they would be if still

living.
I'Smoking as reported in the 1980 questionnaire.

most conservative analytical approach because it assumed that
all living nonparticipants had normal radiographs. Comparing
the higher exposed quartiles to the reference quartile, Table 2
shows a significant trend (P < 0.001) of increasing pleural
changes with increasing CFE. A similar significant trend (P <
0.001) was seen in 368 participants and living nonparticipants
after removal of those with potential commercial asbestos
exposure (data not shown). Within this latter group, the overall
prevalence was 18.7% (69), and changes by exposure quartile of
CFE were 4.4% (4), 10.9% (10), 21.7% (20), and 38.0% (35).
Crude ORs were significant in the third (CFE range, 0.81-1.99
fiber/cc-years) and fourth (CFE range, 2.00-19.03 fiber/cc-years)
exposure quartiles.

No pleural or interstitial changes were noted by any of the
radiologists regarding the known normal films from another
study that were randomly interspersed with the study films.
Also, no additional individuals with a potential commercial as-
bestos exposure were identified in the 2004 participant inter-
views that were not previously identified in the original 1980
interviews.

The prevalence of pleural changes in the 280 participants
was 28.7%. Of the participants with pleural changes, 64 had
localized pleural thickening only, 10 had diffuse pleural thick-
ening only, and 6 had both pleural thickening (4 localized and 2
diffuse) with interstitial changes. Of the 80 participants with
pleural changes, 53 (66.3%) were bilateral, 14 (17.5%) unilat-
eral, and 13 (16.3%) split unilateral-bilateral, the latter as

classified by two radiologists. The mean time (SD) since initial
Libby vermiculite exposure for the 80 participants with pleural
changes and the 200 without pleural changes was 36.8 (4.9)
years (median, 37.9) and 32.1 (5.5) years (median, 31.0), respec-
tively. Participants with any pleural change (80) had significantly
greater (P < 0.001) mean CFE (SD) compared with the 200 par-
ticipants without pleural changes: 4.77 (5.72) fiber/cc-years (me-
dian, 1.99) and 1.56 (2.94) fiber/cc-years (median, 0.62), respec-
tively. Comparing the higher exposed quartiles to the reference
quartile, Table 3 shows a significant trend (P < 0.001) of increas-
ing pleural changes with increasing CFE. Of the 252 participants
reporting no commercial asbestos exposure, 69 (27.4%) dem-
onstrated pleural changes with a similar significant trend of
increasing pleural changes with increasing quartile CFE (P <
0.01), with a prevalence of 6.4% (4), 19.1% (12), 33.3% (21),
and 50.8% (32), respectively (data not shown). Crude ORs were
significant in the third (CFE range, 0.86-2.37) and fourth (CFE
range, 2.38-19.03) exposure quartiles.

An analysis of 94 participants (10 cases) and 75 living non-
participants hired after 1973 when more comprehensive envi-
ronmental measurements were available demonstrated a similar
trend of increasing pleural changes across increasing exposure
quartiles, which was not significant (P = 0.09) due to fewer
cases. Within the highest CFE quartile (range, 0.30-2.13), the
prevalence was 11.9% (5) with a crude OR of 5.68 (95% CI,
0.63-50.82). Similar trends (P = 0.18) were found after removal
of individuals with potential commercial asbestos exposure.

TABLE 2. PREVALENCE OF PLEURAL RADIOGRAPHIC CHANGES* ACCORDING TO QUARTILES OF
CUMULATIVE FIBER EXPOSURE IN 280 PARTICIPANTS AND 151 LIVING NONPARTICIPANTST

Range of Amphibole

No. of Workers

Exposure Fiber Exposure No. of with Pleural Radiographic

Quartile (fiber/cc-years) Workers Change* (%)* Crude OR 95% Cl
First 0.005-0.24 108 4 (3.7) Reference —
Second 0.25-0.74 108 15 (13.9) 4.19 1.34-13.08
Third 0.75-1.91 108 20 (18.5) 591 1.95-17.93
Fourth 1.92-19.03 107 41 (38.3) 16.15 5.53-47.17
Total 431 80 (18.6)

Definition of abbreviations: Cl = confidence interval; OR = odds ratio.
* The 80 workers with pleural radiographic changes included 68 with localized (85%) and 12 with diffuse pleural thickening

(15%).

¥ Assumes nonparticipants have no pleural radiographic changes.

* Significant trend, P < 0.001.
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TABLE 3. PREVALENCE OF PLEURAL RADIOGRAPHIC CHANGES* ACCORDING TO QUARTILES OF
CUMULATIVE FIBER EXPOSURE IN 280 PARTICIPANTS

Range of Amphibole

No. of Workers

Exposure Fiber Exposure No. of with Pleural Radiographic

Quartile (fiber/cc-years) Workers Change (%)" Crude OR 95% CI
First 0.01-0.28 70 5((.1) Reference —
Second 0.29-0.85 72* 17 (24.6) 4.02 1.39-11.60
Third 0.86-2.20 68* 10 (29.4) 5.42 1.90-15.46
Fourth 2.21-19.03 70 38 (54.3) 15.44 5.55-42.98
Total 280 80 (28.7)

* The 80 workers with pleural radiographic changes include 68 with localized (85%) and 12 with diffuse pleural thickening

(15%).
T Significant trend, P < 0.001.

* Two observations in the second quartile and two in the third quartile had exact exposure values at the 50th percentile cutoff
point. Rounding put these four observations into the second quartile.

Participants with localized pleural changes only and no re-
ported commercial asbestos exposure (56) had significantly higher
(P < 0.01) mean CFE (SD) level compared with the 181 par-
ticipants with normal chest radiographs and no reported com-
mercial asbestos exposure: 3.45 (4.95) fiber/cc-years (median,
1.52) and 1.55 (2.89) fiber/cc-years (median, 0.62), respectively.
Comparing the higher exposed quartiles to the reference quar-
tile, there remained a significant trend (P < 0.001) of increasing
localized pleural changes with increasing CFE, with a prevalence
of 6.7% (4), 18.6% (11), 28.8% (17), and 40.7% (24) (data not
shown). Crude ORs were significant for the third (CFE range,
0.84-1.88) and fourth (CFE range, 1.88-19.03) exposure quartiles.

Hire date and age of the participants also were significantly
associated with pleural changes (P < 0.001) (Table 4). Partic-
ipants hired on or before 1973 were more likely to have pleural
changes (37.6%) compared with 10.6% for those hired after
1973 (crude OR, 5.07; 95% CI, 2.47-10.41). Furthermore,
participants 60 years or older had significantly increased odds
of pleural changes compared with those 40 to 49 years old. Also,
within both the <1 and =1 fiber/cc-year categories, prevalence
of pleural changes increased with age (Figure 1). The highest

prevalence in the <1 and =1 fiber/cc-year categories were in the
60+-year-old age groups at 38 and 47%, respectively.

Figure 2 depicts the association between pleural changes in
participants and CFE using different regression models. The
ORs and 95% Cls are shown for each exposure quartile, with
the first quartile as reference. Each model demonstrates the
same trend: increasing pleural changes with increasing CFE.
Lack of multicollinearity was reflected in the stable results of
the modeling, with the exposure-response relationship remain-
ing the same as different models were constructed. No signif-
icant interactions were found. Hosmer-Lemeshow, Pearson, and
Deviance goodness-of-fit tests for all models indicated that the
assumptions were met.

Diffuse Pleural Thickening

Among the 80 participants with pleural changes, 12 (15%)
demonstrated diffuse pleural thickening, 8 unilateral and 4
bilateral, and 2 of these had concomitant interstitial changes.
The mean CFE (SD) for the 10 with diffuse pleural thickening
alone was 8.99 (5.16) fiber/cc-years, and was significantly greater
(P < 0.001) than in the 198 participants with no radiographic

TABLE 4. PREVALENCE OF PLEURAL RADIOGRAPHIC CHANGES* IN 280 PARTICIPANTS ACCORDING

TO VARIOUS COFACTORS

No. of Workers with Radiographic

Variable No. of Workers Pleural Changes (%) Crude OR 95% Cl P Value
Hire date

Hired on or before 1973 186 70 (37.6) 5.07 2.47-10.41  <0.001

Hired after 1973 94 10 (10.6) Reference — —
BMI,T kg/m?

<249 28 8 (28.6) Reference — —

25-29.9 101 31 (30.7) 1.1 0.44-2.79 0.52

=30 110 27 (24.5) 0.81 0.32-2.06 0.43
Smoking history (ever smoked)*

Yes 184 55 (29.9) 1.21 0.70-2.11 0.50

No 96 25 (26.04) Reference — —
Age at time of interview, yr

40-49 55 50.1) Reference — —

50-59 116 28 (24.1) 3.18 1.16-8.76 0.03

=60 109 47 (43.1) 7.58 2.80-20.49 <0.001
Sex

Female 16 1(6.3) Reference —

Male 264 79 (29.9) 6.40 0.83-49.32 0.07

Definition of abbreviations: BMI = body mass index; Cl = confidence interval; OR = odds ratio.
* The 80 workers with pleural radiographic changes included 68 with localized (85%) and 12 with diffuse pleural thickening

(15%).

T'n = 239 for BMI due to 38 persons undergoing phone interview and 3 persons with onsite interviews who were not measured

for height and weight.

* Smoking history as recorded in 2004 questionnaire. Of these 280 participants, 20 persons reported never smoking in the
1980 questionnaire but subsequently reported a history of smoking in the 2004 questionnaire (either current or ex-smoker).
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g 20% [ - bars = fiber/cc-years = 1; black bars = proportion of
diffuse pleural thickening. Numbers above bars =
(8/0) localized/diffuse; numbers below bars = total number
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changes at 1.48 (2.78) fiber/cc-years. The mean CFE of these 10 DISCUSSION
participants was also significantly greater (P < 0.001) than the
64 participants with localized pleural changes alone, which was
3.37 (4.84) fiber/cc-years. Of these 10 participants, removal of
2 participants who reported commercial asbestos exposure

The unprocessed vermiculite ore mined until 1990 in Libby,
Montana, contained 0.1 to 26% naturally occurring amphibole
fibers (11, 12). Historically, these amphibole fibers were typi-

resulted in a similar mean CFE of 8.00 (5.32) fiber/cc-years. cally characterized as “tremolite” or “soda-tremolite” asbestos
(13). Additional characterization with improved technology in
Interstitial Changes conjunction with newer mineral classifications indicates that

Eight (2.9%) participants had interstitial changes versus one ~ these fibers vary in chemical composition, including within
(0.2%) participant in the original 1980 study (6). These eight a single fibrous partlcle,.and‘ are .best gescrlbed in dqcreasmg
individuals were older (mean age, 78.5 yr; SD, 6.6) and six of order .of abundance as winchite, richterite, and tremolite (13)
eight smoked cigarettes (mean pack-years, 41.1; SD, 28.2). The This follow-up study of workers who processed Libby
median profusion scores for each of these eight participants vermiculite ore demqnstrates a significant increase in pleural
were as follows: 1/0 (for one participant), 1/1 (for three  changes, from 2.0% in the 1980 study to 28.7% in 2005 (6).
participants), 2/1 (for one participant), 2/2 (for one participant), ~ Fleural changes are directly related to CFE, with the greatest
2/3 (for one participant), and 3/2 (for one participant). Their prevalence (54.3%) in the highest exposure quartile (range,
mean CFE (SD) of 11.86 (6.46) fiber/cc-years was significantly 221-19.03 fiber/cc-years) of participants. Regression models
greater compared with the 198 participants with no radiographic ~ consistently demonstrate an exposure-dependent relationship
change (P < 0.001), and the 64 with only localized pleural at low CFE levels. With an additional 25 years after cessation
changes (P < 0.001). Of these eight, there were two with diffuse of exposure to Libby vermiculite, the prevalence of pleural
and four with localized pleural thickening, and one reporting changes increased with age, including in those workers with less
commercial asbestos exposure. All eight with interstitial changes than 1 fiber/cc-year lifetime CFE as reflected in Figure 1. An
occurred at the 72% or greater maximum CFE range, with six increase in interstitial changes was also noted from 0.2% in 1980

occurring at the 90% or greater range. Removal of the one to 2.9% in 2005 (6).
individual with reported commercial asbestos exposure did not These types of radiographic changes are predominantly due
appreciably change the mean CFE at 11.37 (6.82) fiber/cc-years. to past exposures to commercial asbestos in the workplace.
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100 4 ) 100 107 T Figure 2. Ass.ociaFion of pleural radiogrgphic changes
e 76 694 with cumulative fiber exposure, according to models
© o 54 0 . 49 including various cofactors. BMI = body mass index;
% 55k 4 ° 30 ¢ 4811 356 4 CFE = cumulative fiber exposure in quartiles; hire =
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Studies of U.S. populations with no reported asbestos exposures
have found a low prevalence of pleural changes, ranging from
0.2 to 1.8% (14, 15). National Health and Nutrition Examina-
tion Surveys (NHANES) I and II evaluated radiographs from
two temporally distinct cross-sections of the U.S. population
with unknown exposures (16, 17). NHANES II indicates an
overall prevalence of 3.9% for localized pleural changes (pla-
ques) among those aged 35 to 74 years (17). This prevalence
almost doubled from the 1971-1975 to the 1976-1980 cohort
(17). Within our study, a similar background prevalence at 3.7%
was identified within the lowest exposure quartile (<0.24 fiber/
cc-years) using a conservative analytical approach through
inclusion of participants and living nonparticipants, with the
latter assumed to have normal chest radiographs. The preva-
lence increased to 13.9% within the second lowest exposure
quartile (range, 0.25-0.74 fiber/cc-years).

Pleural changes are the most common sequelae of asbestos
exposure (18-20), most commonly appearing 20 to 30 years
after initial exposure (18, 19, 21, 22). Pathologically, localized
pleural changes or pleural plaques appear as a “basket weave”
pattern of acellular hyalinized collagen involving the parietal
pleura (21). Diffuse pleural thickening, which can involve the
visceral pleura (23), was demonstrated in 4.3% of participants.
This finding was similar to the 6.1% prevalence found in a study
of asbestos-exposed sheet-metal workers using the same classi-
fication definition as our study (24).

Interstitial changes (irregular opacities) were demonstrated
in 2.9% of participants and were significantly related to CFE.
These types of changes are typically seen after significant and
prolonged occupational asbestos exposures (25-28). Both age
and cigarette smoking are potential confounding factors in
regard to classification of irregular opacities at the <1/1 pro-
fusion category (29). Confounding is unlikely in this study
because two participants with profusion scores of 1/1 were
never-smokers, six of eight had pleural changes, and all eight
were in the higher CFE range. Previous predicted thresholds of
CFE for the occurrence of interstitial changes ranged from 25 to
100 asbestos fiber/cc-years (27). The mean CFE (SD) of those
with interstitial changes in our study with no reported commer-
cial asbestos exposure was 11.37 (6.82) fiber/cc-years. In an
unexposed U.S. population of 1,422 blue-collar employees,
Castellan and colleagues demonstrated interstitial changes
(profusion = 1/0) in 0.2% of employees based on a similar
methodology using three B readers (14). A meta-analysis of
published North American chest radiographic data regarding
small opacities in unexposed populations yielded a prevalence
of 1.6% (95% CI, 0.6-2.6%) (30).

Potential cofactors examined were age, BMI, sex, and hire
date. Older workers usually have longer employment duration,
and therefore a higher CFE and longer latency from initial
exposure. BMI is a potential cofactor because subpleural fat can
mimic pleural thickening (31). This was not the finding in our
study because the percentage of distribution of pleural changes
was evenly distributed across all BMI categories (Table 4).
Because women are more likely to have lower exposure jobs,
sex was examined. Finally, hire date was examined due to
decreased fiber exposure by 1974 with the implementation of
environmental control measures (6). Both hire date and age
were significantly associated with increased pleural changes and
increased CFE (P < 0.001). After placing all cofactors in
the model, there was still a consistent relationship between
CFE and pleural changes, both in the overall model and within
the exposure quartile model (Figure 2). This relationship per-
sisted after removal of all participants and living nonpartici-
pants with a history of potential past commercial asbestos
exposure.

An increased prevalence of chest radiographic changes has
been identified in the vermiculite miners and millers of Libby,
Montana. McDonald and colleagues calculated the mean CFE
of current workers at 40 fiber/cc-years, with a prevalence of
interstitial changes and pleural thickening of 9.1 and 15.9%,
respectively (32). For past workers, the mean CFE was 119
fiber/cc-years and the prevalence of interstitial changes and
pleural thickening was 37.5 and 52.5%, respectively (32).
Amandus and colleagues in a similar study estimated the mean
CFE at 119 fiber-years, with interstitial changes and pleural
thickening in 10 and 13%, respectively (33). These studies indi-
cate that high exposure to Libby amphibole fibers leads to
radiographic changes. On the basis of our study, it appears
pleural changes can occur at low lifetime cumulative fiber ex-
posure levels as demonstrated by the 12% prevalence within
participants and living nonparticipants with less than 1.92 fiber/
cc-years CFE, and 20% prevalence within participants with less
than 2.21 fiber/cc-years CFE.

The Agency for Toxic Substances and Disease Registry
studied 6,668 people who lived in and around Libby for at least
6 months before December 1990, including those ever em-
ployed in the vermiculite mining and milling operation (34).
The prevalence of pleural changes was 17.8% overall and 51%
in miners and millers (34). Interstitial changes were demonstrated
in less than 1% of the subjects (34). Progressive losses in lung
function also have been reported in 123 Libby residents with
and without occupational exposure who had predominantly
pleural changes with minimal to no interstitial changes (35).

Mortality studies of Libby miners and millers have shown
significant increased mortality due to asbestosis, lung cancer,
cancer of the pleura, and mesothelioma (36, 37). Of particular
interest in relationship to the results of our study were the
findings by Sullivan of a significant excess mortality from non-
malignant respiratory disease in those workers with less than 4.5
fibers/cc-years of cumulative exposure (38). Also, those workers
employed for less than 1 year demonstrated a significant in-
creased mortality from both nonmalignant respiratory disease
and lung cancer (38).

A potential limitation of this study was participation bias.
Although age was similar between participants and nonpartici-
pants, those hired on or before 1973 were more likely (P < 0.01)
to participate. Therefore, there could be less confidence in the
prevalence of pleural changes by quartile of exposure, espe-
cially for the workers with the lowest exposure. Inclusion of all
living nonparticipants with the assumption that their radio-
graphs were normal did not change the finding of a significant
trend of increasing pleural changes across increasing exposure
quartiles. Consequently, participation bias with respect to dis-
ease prevalence is likely negligible.

A second limitation is potential misclassification of exposure
due to limited industrial hygiene data at the facility on which
both the 1980 and the follow-up studies were based (6). Re-
ported extensive overtime by workers was not taken into con-
sideration in dose reconstruction, resulting in potential under-
estimation of exposure. These factors would have an impact
particularly at the lower range of the CFE. There were no ex-
posure data before 1972 and personal monitoring was not
implemented until 1976 (6). After 1980, Libby vermiculite was
no longer used at the manufacturing facility. Despite these
limitations, the demonstration of a nonsignificant trend between
pleural changes and increasing exposure quartiles in workers
hired after 1973, when there was more comprehensive environ-
mental measurement, is supportive of the finding of pleural
changes at low CFE levels. These results are especially relevant
given that all the living nonparticipants in the analysis were
considered as having normal chest radiographs.
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Ores from other mines, reportedly containing no or minimal
amphibole fibers, were used until 2001 when vermiculite was
removed from all products (38). If, in fact, these ores contained
amphibole fibers, this would result in underestimation of ex-
posure. In 2000, an evaluation of the facility by the National
Institute for Occupational Safety and Health found 0.02 fiber/cc
for the vermiculite expander operator averaged over 8 hours
(39). The combined sample results for all other jobs or general
work areas were below detectable concentrations (39).

Another limitation is that this study may underestimate the
prevalence of pleural and/or interstitial changes, particularly in
the older workers, due to nonparticipation related to either
illness or death. This observation is supported by the finding
that deceased workers, with a mean age of 74 years, had the
highest mean CFE at 3.31 fiber/cc-years. A further limitation is
related to potential variability and observer agreement in the
reading of chest radiographs. This issue was evaluated for two
of the three participating B readers in a related study (40),
which demonstrated good intrareader reliability with kappa
statistics ranging from 0.47 to 0.68.

While in operation, the Libby mine may have provided as
much as 80% of the world’s vermiculite supply (4). Much of it
was used in attic insulation products like Zonolite (41). An EPA
evaluation of vermiculite attic insulation found amphibole fiber
exposures ranging from 0.0133 to 0.4053 fiber/cc during 30
minutes of various home repair or remodeling activities that
disturb the insulation (42). If these data are extrapolated to an
8-hour TWA, this average can result in airborne exposures
exceeding the Occupational Safety and Health Administration
permissible exposure level of 0.1 fiber/cc for regulated asbestos
(42). Given the widespread use of vermiculite attic insulation,
this finding has prompted federal health warnings (43, 44). The
results of our study are supportive of the EPA precautionary
recommendations. The investigative team involved with this
study in concert with investigators from region 8 of the EPA are
pursuing additional potential exposure information to validate
and refine the CFE matrix used in this cohort investigation.

Conclusions

These results indicate that exposures to winchite, richterite, and
tremolite amphibole fibers among users of Libby vermiculite
ore within an industrial process cause pleural thickening at low
lifetime CFE levels of less than 2.21 fiber/cc-years. This is below
the lifetime CFE for a worker exposed to the current Occupa-
tional Safety and Health Administration permissible exposure
level standard of 0.1 fiber/cc for regulated asbestos in general
industry over a 45-year working life (4.5 fiber/cc-years) (45). In
Libby miners and millers, there has been an increase in
nonmalignant and malignant respiratory mortality as well as
in mesothelioma associated with exposure to these amphibole
fibers. Together, these findings raise public health concerns,
in view of the extensive distribution and use of Libby vermic-
ulite in commercial and residential applications throughout the
United States and elsewhere.
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Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049






From: Diana-M Wong

To: Elizabeth Anderson
Subject: Re: Request for Additional Information
Date: 03/06/2012 12:19 PM

Dear Dr. Anderson,

I have notified NCEA of your request. Please follow up with ORD directly concerning
this request.

Per our FR notice, Dr. Danielle Devoney is the ORD contact. She can be contacted
by phone (703) 347-8558, or via e-mail at devoney.daniel@epa.gov.

Sincerely,

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049

Elizabeth Anderson ---03/05/2012 11:44:51 AM---Dear Dr Wong

From: Elizabeth Anderson <elanderson@exponent.com>
To: Diana-M Wong/DC/USEPA/US@EPA

Date:  03/05/2012 11:44 AM

Subject:  Request for Additional Information

Dear Dr Wong

| greatly appreciate that the Rohs data have been posted.
Certain essential data to the analysis are missing. For a
meaningful analysis to be performed by the SAB or others,
additional information is needed. The tables do not
contain information about the important
covariates/confounders. These are 1) age at X ray, 2)
whether or not there was exposure to asbestos from other



mailto:CN=Diana-M Wong/OU=DC/O=USEPA/C=US

mailto:elanderson@exponent.com



occupations ( the original Rohs paper had this information,
3) date of hire, and 4) body mass index (BMI. | request
that this information be made available. If these data can
be made available immediate, the EPA can best be
supported in this effort.

Thank you for your help.

Best Regards

Elizabeth Anderson

Elizabeth L. Anderson, Ph.D., Fellow ATS

Group Vice President for Health Sciences and Principal Scientist
‘Exponent

1800 Diagonal Road, Suite 500

Alexandria, Virginia 22314

(571) 227-7205 - Phone

(571) 227-7299 - Fax

IR -










From: Diana-M Wong

To: Bob Benson; Danielle DeVoney

Cc: Bob Sonawane; Deborah McKean
Subject: Re: Requested UC data

Date: 01/25/2012 01:30 PM
Attachments: Memorandum?25 January 2012.docx

Hired in 1972 or Later 119 Individuals.pdf
All Workers 434 Individuals.pdf

Dear All,

The attached files appear to be part of the data request for Appendix E. Can we
intergrate all the responses for Appendix E together into 1 cover memo and
attachments so that it will not be so confusing.

Thank you very much.

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049

Bob Benson---01/25/2012 12:54:57 PM---A cover memo and two pdf files of the
data from the Libby Amphibole assessment are attached.

From: Bob Benson/R8/USEPA/US

To: Diana-M Wong/DC/USEPA/US@EPA

Cc: Danielle DeVoney/DC/USEPA/US@EPA, Bob
Sonawane/DC/USEPA/US@EPA, Deborah McKean/R8/USEPA/US@EPA
Date: 01/25/2012 12:54 PM

Subject:  Requested UC data

A cover memo and two pdf files of the data from the Libby Amphibole assessment
are attached.

& 2
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Memorandum							25 January 2012





From:  Robert Benson, Ph.D


	U.S. EPA, Region 8


	Denver CO





To:	Diana Wong, Ph.D


	Designated Federal Officer


	Science Advisory Board


	U.S. EPA


	


I understand that the SAB has requested additional information on the exposure-response modeling presented in Appendix E of the External Review Draft of the Toxicological Review of Libby Amphibole Asbestos currently under review.  Pursuant to that request, attached are files of the results for the full cohort (434 individuals) and for the cohort hired in 1972 or later.




Data from 2002-2005 health exam for 119 workers hired in 1972 or later with no previously
reported occupational exposure to asbestos

CE is cumulative exposure with no lag; CES is cumulative exposure with 5 years lag, etc.

Note: personal identifiers (age, gender, body mass index) removed at request of UC







Table 5. Cumulative Human Equivalent Exposure Concentration (CHEEC)

ATTACHMENT 1
TABLE 2. DATA FROM 2002-2005 STUDY - Hired 1972 or Later, No Other Exposure to Asbestos

. Time from first Bilateral
Duration of exposure to
Ever employment health exam Discrete Diffuse Discrete
ID Smoke years years CE CE5 CE10 CEl5 CE20 Pleural Pleural Pleural Interstitial
11657 0 29.01917808 32.24657534 1.017 0.966 0.840 0.750 0.621 0 0 0 0
13725 1 14.0109589 32.21643836 0.391 0.391 0.391 0.391 0.338 0 O 0 0
14101 1 12.42465753 32.64931507 0.106 0.106 0.106 0.106 0.106 0 0 0 0
17727 0 29.01917808 32.23561644 0.123 0.116 0.099 0.082 0.065 0 0 0 0
10371 0 28.60273973 31.90684932 0.462 0.451 0.423 0.395 0.342 0 0 0 0
15834 1 28.60273973 30.4 0.611 0.546 0.465 0.385 0.298 0 0 0 0
15975 0 28.60273973 31.90958904 1.041 1.009 0.928 0.847 0.765 0 0 0 0
11102 1 19.76164384 31.5260274 0.161 0.161 0.161 0.140 0.105 1 0 1 0
11214 1 28.35068493 30.80821918 0.579 0.558 0.522 0.487 0.451 0 0 0 0
14886 0 28.35068493 31.27945205 5512 5.436 5310 5.183 5.051 0 0 0 0
15148 1 19.76164384 31.54246575 2.908 2.908 2.908 2.859 2.777 0 1 0 0
15422 0 28.35068493 31.75616438 0.371 0.364 0.334 0.299 0.263 0 0 0 0
15892 0 28.35068493 30.31232877 0.193 0.171 0.143 0.115 0.088 0 0 0 0
16149 1 28.35068493 30.10136986 0.473 0.404 0.278 0.152 0.054 0 0 0 0
16238 1 9.753424658 31.94246575 2.264 2.264 2.264 2.264 2.264 1 0 1 0
16973 1 28.35068493 31.4630137 0.189 0.178 0.151 0.123 0.095 0 0 0 0
18132 1 28.35068493 31.31232877 0.421 0.373 0.292 0.211 0.127 0 0 0 0
18312 1 25.76438356 31.57534247 1.604 1.604 1.539 1.459 1.376 1 0 1 0
19189 0 14.75616438 31.97808219 0.115 0.115 0.115 0.115 0.099 0 0 0 0
19915 1 28.35068493 31.16164384 3.755 3.706 3.626 3.545 3.461 0 0 0 0
13310 1 9.671232877 31.78356164 0.051 0.051 0.051 0.051 0.051 0 0 0 0
13742 0 15.42465753 31.50958904 0.072 0.072 0.072 0.072 0.058 0 0 0 0
13773 0 28.01643836 30.8630137 0.136 0.115 0.089 0.072 0.055 0 0 0 0
13882 0 9.419178082 31.32328767 0.176 0.176 0.176 0.176 0.176 0 0 0 0
14451 0 12.42191781 31.10410959 2.451 2.451 2451 2451 2.435 1 0 1 0
14899 0 28.01643836 31.22739726 0.116 0.109 0.092 0.075 0.058 0 0 0 0
18785 1 9.419178082 31.47945205 0.139 0.139 0.139 0.139 0.139 0 0 0 0
15677 0 21.01369863 30.84657534 0.170 0.170 0.170 0.156 0.128 0 0 0 0
10396 0 8.753424658 29.9890411 0.076 0.076 0.076 0.076 0.076 0 0 0 0
11826 1 27.35068493 29.7890411 0.396 0.379 0.351 0.324 0.296 0 0 0 0








12923
12979
14635
15960
13497
15708
15901
11293
12454
14334
14709
15480
15601
15954
16114
16717
18138
11663
12507
12922
17057
17573
17939
17951
19846
13477
19297
17216
17583
19772
14494
19312
11435
12690
17569
18446
10527
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27.35068493
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19.76164384
27.35068493
27.01643836
9.419178082
27.01643836
25.01643836
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6.591780822
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8.005479452
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246
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19.0109589
24.34794521

30.14246575
30.57534247
30.8109589
30.63561644
30.26849315
30.30684832
28.94246575
30.04931507
29.90958904
28.3890411
29.64109589
30.20273973
290.82739726
30.04931507
29.43561644
29.81917808
30.07671233
28.44383562
29.52328767
29.31232877
29.13972603
29.79726027
29.6739726
29.34520548
29.71506849
29.47123288
29.36712329
28.80821918
28.53972603
28.64109589
28.32328767
27.59726027
26.40821918
28.40821918
27.81643836
28.05753425
27.58356164

2.540
0.182
0.086
0.182
0.431
0.050
0.209
0.320
0.172
0.172
0.061
0.172
0.423
0.106
2.190
0.357
0.066
0.160
0.129
2.613
0.064
0.043
0.087
0.346
0.104
0.079
0.102
0.258
1.359
0.318
0.038
0.417
0.803
0.853
0.625
0.166
0.059
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0.171
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0.171
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0.181
0.320
0.161
0.150
0.061
0.161
0.390
0.100
2.169
0.350
0.066
0.154
0.122
2.592
0.064
0.043
0.087
0.346
0.104
0.079
0.096
0.247
1.308
0.306
0.038
0.417
0.738
0.839
0.592
0.166
0.059

2411
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0.392
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0.122
0.061
0.134
0.310
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0.126
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2.530
0.064
0.043
0.083
0.346
0.104
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0.079
0.219
1.182
0.279
0.038
0.417
0.649
0.804
0.512
0.159
0.059

2.330
0.115
0.086
0.115
0.364
0.050
0.111
0.250
0.106
0.095
0.061
0.106
0.229
0.065
2.017
0.274
0.066
0.099
0.088
2.404
0.060
0.043
0.066
0.346
0.104
0.079
0.061
0.191
1.055
0.251
0.038
0.417
0.540
0.687
0.431
0.124
0.058

2.246
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0.088
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0.050
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0.224
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0.067
0.061
0.078
0.147
0.048
1.884
0.238
0.066
0.071
0.071
2.271
0.043
0.043
0.049
0.290
0.076
0.079
0.044
0.158
0.926
0.152
0.038
0.401
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0.558
0.349
0.089
0.041
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10664
11710
16969
18909
19669
19923
19944
12151
12974
14564
16968
10367
11052
11582
13269
13861
14154
16414
19525
16030
16982
19508
11028
12369
14954
18690
10852
11768
13474
14567
14647
16164
16166
18741
10736
14210
16184
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23.76438356
14.00821918
6.7506849832
24.34794521
24.34794521
24.34794521
21.76164384
24.01369863
236
236
23.6
23.34794521
23.34794521
23.34794521
14.75890411
5.750684932
23.34794521
15.34520548
23.34794521
8.419178082
3.002739726
5.416438356
21.01369863
5.002739726
17.0109589
22.6
7.753424658
22.34794521
4.750684832
5.002739726
22.34794521
22.34794521
22.34794521
22.34794521
6.419178082
22.01369863
9.673972603

28.0630137
27.82739726
27.57534247
26.13424658
26.15890411
28.29041096
27.67123288
26.82465753
26.83013699
26.40547945
26.43013699
26.58356164
26.13972603
25.15616438
26.53424658
26.52054795
26.57808219
26.87123288
25.10684932
26.31780822
26.32054795
25.76438356
25.83287671
26.07945205
25.82739726
25.79452055
2588219178
25.81369863
25.57534247
25.58356164
25.71780822
25.55890411
25.65753425
25.5369863
25.43287671
25.45753425
2547671233

0.297
0.665
0.049
0.668
0.198
0.481
0.132
0.114
0.139
0.366
0.139
0.138
0.567
0.138
0.080
0.037
0.305
0.061
0.373
0.052
0.022
0.033
0.115
0.018
0.098
0.128
0.051
0.357
0.026
0.026
0.200
0.553
0.313
0.150
0.033
0.472
0.031

0.281
0.665
0.049
0.567
0.169
0.431
0.132
0.098
0.128
0.317
0.122
0.126
0.491
0.115
0.080
0.037
0.255
0.061
0.350
0.052
0.022
0.033
0.115
0.018
0.098
0.117
0.051
0.325
0.026
0.026
0.150
0.502
0.301
0.139
0.033
0422
0.031

0.200
0.665
0.049
0.440
0.134
0.304
0.110
0.070
0.100
0.236
0.095
0.099
0.365
0.088
0.080
0.037
0.128
0.061
0.283
0.052
0.022
0.033
0.087
0.018
0.091
0.089
0.051
0.244
0.026
0.026
0.059
0.376
0.210
0.111
0.033
0.295
0.031

0.119
0.640
0.049
0.314
0.099
0.210
0.082
0.042
0.072
0.156
0.067
0.071
0.238
0.060
0.064
0.037
0.071
0.048
0.157
0.052
0.022
0.033
0.059
0.018
0.061
0.061
0.051
0.164
0.026
0.026
0.059
0.249
0.084
0.083
0.033
0.169
0.031

0.054
0.511
0.049
0.177
0.067
0.123
0.054
0.027
0.045
0.071
0.039
0.043
0.106
0.032
0.036
0.037
0.043
0.031
0.032
0.040
0.022
0.033
0.033
0.018
0.033
0.033
0.043
0.081
0.026
0.026
0.059
0.120
0.032
0.056
0.028
0.040
0.017
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17946
12136
10300
11248
11477
11658
15682
16913
16914
19636
11197
11769
12524
10395
14061

119

Table 5. Cumulative Human Equivalent Exposure Concentration (CHEEC)
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22.01369863
3.002739726
6.753424658
6.753424658
2.750684932
21.34794521
2.750684932
21.34794521
3.750684932
21.34794521
21.01369863
10.42191781
2.416438356
0.252054795
3

23.82191781
25.68219178
24.82739726
24.96438356
24.79452055
24.55342466
25.00547945
23.15342466
2457260274
24.7369863
24.24657534
24.24931507
24.39178082
23.82191781
24.06575342

0.548
0.012
0.022
0.024
0.010
0.552
0.013
0.416
0.019
0.119
0.022
0.145
0.012
0.001
0.009

0.447
0.012
0.022
0.024
0.010
0.501
0.013
0.315
0.019
0.108
0.022
0.145
0.012
0.001
0.009

0.320
0.012
0.022
0.024
0.010
0.375
0.013
0.189
0.019
0.080
0.022
0.145
0.012
0.001
0.009

0.194
0.012
0.022
0.024
0.010
0.249
0.013
0.062
0.019
0.052
0.022
0.120
0.012
0.001
0.009

0.058
0.012
0.015
0.017
0.010
0.120
0.013
0.017
0.019
0.024
0.014
0.022
0.012
0.001
0.009
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Full Data Set - 434 individuals
Selection Rules
Step  Action
1 Combine 1980 and 2004 data (N = 793)
2 Exclude all data where an alternative exposure to asbestos has occurred (793 - 105 = 688)
3 Exclude repeat observations so each worker has only one observation (688 - 252 = 436) **
4 Exclude observations from 1980 where start day = xray day (436 - 2 = 434)

** |f the worker was negative for DPT in 1980, keep the data from 2004 and omit the data from 1980
If the worker was positive for DPT in 1980, keep the 1980 data and omit the 2004 data.

Exception: for worker 17847 (positive in 1980 and negative in 2004), keep the 2004 data and omit the 1980 data
CE is cumulative exposure with no lag; CE5 is cumulative exposure with 5 year lag, etc.

Note: Personal Identifiers (age at x-ray, gender, and body mass index removed at request of UC







ATTACHMENT 1

TABLE 3. COMBINED AND SELECTED DATA

Time from
Duration of  |first exposure Bilateral
Ever Employment to health Discrete | Diffuse | Discrete |Interstitia

ID Smoke years exam years CE CE5 CE10 CEI15 CE20 | Pleural | Pleural | Pleural 1
10093 1 2474743326 46.743326 | 14.956 | 14.956 | 14.956 | 14.956 | 14.956 1 0 0 0
10114 1 36.58316222 39.767283 | 25.861 | 25.811 | 25.684 | 25.558 | 25.429 1 0 1 0
10162 14.74880219 14.748802 | 22.634 | 20.855 | 12.221 0 0 0 0 0 0
10185 0 36 44950034 | 0.261 0.261 0.255 0.227 0.200 0 0 0 0
10233 22.00136893 22.001369 | 0.070 0.038 0.003 0.003 0.003 0 0 0 0
10236 7.748117728 7.7481177 | 2.929 1.167 0 0 0 0 0 0 0
10237 5.749486653 5.7494867 | 0.210 | 0.034 0 0 0 0 0 0 0
10293 1 31.58384668 34.414784 | 0315 0.239 0.181 0.153 0.126 0 0 0 0
10298 6.74880219 6.7488022 | 0.041 0.009 0 0 0 0 0 0 0
10300 1 6.74880219 24.810404 | 0.022 0.022 0.022 0.022 0.015 0 0 0 0
10309 1 41.33333333 44.52293 | 2.122 | 2.071 1.945 1.818 1.741 1 0 1 0
10367 1 23.33196441 26.565366 | 0.138 0.126 0.099 0.071 0.043 0 0 0 0
10371 0 28.58316222 31.88501 0.462 0.451 0.423 0.395 0.342 0 0 0 0
10383 2.414784394 2.4147844 | 0.011 0 0 0 0 0 0 0 0
10386 1 37.41273101 47.342916 | 0.165 0.165 0.165 0.148 0.131 0 0 0 0
10394 1 27.41409993 35.438741 | 7.018 7.018 7.011 6.994 6.977 1 0 1 0
10395 1 0.251882272 23.805613 | 0.001 0.001 0.001 0.001 0.001 0 0 0 0
10396 0 8.747433265 29.968515 | 0.076 | 0.076 0.076 0.076 0.076 0 0 0 0
10423 1 43.99726215 47.244353 | 0.275 0.264 0.241 0.224 0.206 0 0 0 0
10456 0 31.58384668 33.514031 | 11.781 | 11.759 | 11.731 | 11.703 | 11.675 0 1 0 0
10470 23.41409993  23.4141 0.131 0.086 0.053 0.024 0.009 0 0 0 0
10513 0 39.74811773 44.005476 | 12.928 | 12.903 | 12.776 | 12.650 | 12.517 1 0 1 0
10527 0 24.33127995 27.564682 | 0.059 0.059 0.059 0.058 0.041 0 0 0 0
10664 1 23.74811773 28.043806 | 0.297 0.281 0.200 0.119 0.054 0 0 0 0








10734
10736
10753
10754
10795
10812
10835
10839
10846
10852
10858
10910
10920
10924
10957
10968
10971
11028
11048
11052
11054
11099
11102
11171
11173
11197
11203
11214
11230
11248
11293
11395
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24
6.414784394
3.748117728
10.00136893
15.00068446

24
3.414099932
40.75017112
10.74880219
7.748117728
1.002053388
1.749486653

2.74880219
31.33196441
5.749486653
10.41478439
11.41409993
20.99931554
30.99794661
23.33196441
41.33333333
31.58384668
19.74811773

2.74880219
39.41409993
20.99931554
14.41478439
28.33127995
35.58384668

6.74880219
24.99931554

12

47.206023
25.415469
3.7481177
10.001369
38.401095
43.852156
3.4140999
44774812
10.748802
25.864476
1.0020534
1.7494867
2.7488022
34.902122
5.7494867
10.414784
11.4141
25.815195
33.801506
26.121834
44.555784
34.373717
31.504449
2.7488022
46.956879
24.229979
14.414784
30.787132
38.346338
24.947296
30.028747
12

0.130
0.033
0.397
0.219
21.686
0.119
0.020
9314
3.332
0.051
0.003
0.011
0.022
0.224
1.149
0.089
0.115
0.115
1.970
0.567
0.255
0.555
0.161
0.022
0.179
0.022
L1713
0.579
3.238
0.024
0.320
2.734

0.130
0.033

0.039
21.686
0.119

9.310
2.358
0.051

0.213
0.23
0.01

0.063

0.115
1.922

0.491

0.241

0.544

0.161

0.179
0.022
10.74
0.558
3227
0.024
0.320
1.76

0.130
0.033

21.686
0.119

9.293
0.068
0.051

0.130
0.033

21.686
0.119

9.276

0.051

0.059
1.760
0.238
0.171
0.510
0.140

0.151
0.022

0.487
3.193
0.024
0.250

0.130
0.028

21.686
0.119

9.259

0.043

0.033
1.676
0.106
0.135
0.493
0.105

0.134
0.014

0.451
3.176
0.017
0.224
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11416
11435
11437
11460
11476
11477
11514
11517
11582
11588
11589
11615
11621
11630
11643
11657
11658
11663
11710
11732
11768
11769
11806
11826
11857
11878
11925
11938
11941
11942
12005
12015
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20.41341547
24.58316222
36
13.74948665
12.41615332
2.74880219
13.74948665
13.41546886
23.33196441
23.41409993
31.00068446
1.749486653
1.002053388
41.7467488
32.33127995
28.99931554
21.33333333
24.74743326
13.99863107
30.58453114
22.33264887
10.41478439
7.000684463
27.33196441
2.414784394
1.749486653
36.75017112
6.414784394
31.99726215
21.41546886
11.41409993
15.00068446

37.212868
26.390144
39.890486
13.749487
12.416153
24.77755
13.749487
13.415469
25.138946
23.4141
38.565366
1.7494867
1.0020534
46.770705
356.791923
32.224504
24.536619
28.424367
27.80835
38.951403
25.79603
24.232717
7.0006845
29.768652
2.4147844
1.7494867
44.637919
6.4147844
35.219713
21.415469
11.4141
15.000684

4.582
0.803
0911
0.107
15.476
0.010
0.138
0.082
0.138
0.118
14.279
0.011
0.003
0.602
1.980
1.017
0.552
0.160
0.665
3.463
0.357
0.145
0.069
0.396
0.023
0.018
9.664
0.625
0.230
13.984
3.762
3.553

4582
0.738
0.908
0.076
13.714
0.010
0.086
0.051
0.115
0.086
14.279

0.602
1.948
0.966
0.501
0.154
0.665
3.463
0.325
0.145
0.017
0.379

9.664
0.573
0.219
13.844
3.711
3.356

4.582
0.649
0.890
0.032
5.08
0.010
0.032
0.017
0.088
0.053
14.229

0.475
1.867
0.840
0.375
0.126
0.665
3.452
0.244
0.145

0.351

9.657

0.191
1217
1.336
1319
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12017
12057
12121
12136
12151
12204
12212
12254
12368
12369
12379
12416
12430
12444
12454
12504
12507
12524
12640
12647
12672
12690
12833
12857
12895
12909
12910
12922
12923
12924
12971
12974
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41.33333333
22.74880219
5.415468857
3.000684463
23.99726215
6.74880219
31.99726215
11.41409993
23.41409993
4.999315537
30.99794661
28.41341547
42.41204654
20.75017112
26.58453114
1.002053388
26.33264887
2.414784394
23.00068446
1.415468857
2.001368925
24.58316222
33.58521561
6.414784394
36.58316222
1.415468857
20.41615332
26.33264887
27.33196441
41.41273101
25.41273101
23.58384668

44.558522
22.748802
5.4154689
25.664613
26.806297
6.7488022
35.296372
11.4141
23.4141
26.061602
43.794661
35.416838
47.22245
20.750171
29.889117
1.0020534
29.50308
24.375086
23.000684
1.4154689
2.0013689
28.388775
36.366872
6.4147844
38.387406
1.4154689
20.416153
29.292266
30.121834
46.182067
47.162218
26.811773

19.227
0.189
0.465
0.012
0.114
0.433
0.247
0.115
0.118
0.018
0.685
0.953
34.152
2.142
0.172
0.006
0.129
0.012
0.116
0.004
0.013
0.853
0.211
0.219
0.430
0.007
0.108
2.613
2.540
30.263
33.672
0.139

19:215
0.137

0.012
0.098
0.015
0.235
0.063
0.086
0.018
0.685
0.953
34.152
2.003
0.161

0.122
0.012
0.085

0.839
0.201
0.08

0.366

0.077

2.592

2.491
30.263
33.672
0.128

19.178
0.083

0.012
0.070

0.208
0.009
0.053
0.018
0.685
0.936
34.026
1.423
0.134

0.105
0.012
0.052

0.804
0.184

0.285

0.044
2.530
2411
30.182
33.672
0.100

19.143
0.036

0.012
0.042

0.180

0.024
0.018
0.685
0.908
33.899
0.515
0.106

0.088
0.012
0.023

0.687
0.167

0.204

0.015
2.404
2.330
30.101
33.672
0.072

19.107
0.012

0.012
0.027

0.152

0.009
0.018
0.685
0.905
33.770
0.03
0.078

0.071
0.012
0.008

0.558
0.144

0.166

2.271
2.246
30.019
33.672
0.045
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12979
13001
13007
13091
13131
13200
13237
13269
13274
13278
13289
13291
13294
13310
13327
13335
13390
13394
13402
13426
13433
13474
13477
13497
13512
13549
13640
13645
13650
13665
13667
13725
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27.33196441
36.33127995
3.414099932
33.33333333
18.00136893
29.99863107
12
14.74880219
23.41409993
34.58453114
33.41273101
22.41478439
4
9.664613279
42.33264887
23.41409993
11.41409993
6.74880219
9.415468857
31.33196441
33.33333333
4.747433265
8.413415469
26.997946611
36.58316222
36.58590007
32.33127995
4.41615332
31.58384668
23.41409993
6.74880219
14.00136893

30.554415
39.55373
3.4140999
36.54757
18.001369
34.622861
33.292266
26.516085
23.4141
37.577002
46.223135
22.414784
4
31.761807
45522245
23.4141
11.4141
6.7488022
9.4154689
34.502396
36.120465
25557837
29.451061
30.247775
38.540726
43.868583
35.12115
4.4161533
34.757016
23.4141
6.7488022
32.194387

0.182
25.566
0.051
0.171
15.307
0.215
0.065
0.080
1.701
7.956
0.246
0.117
0.037
0.051
14.325
2.249
4371
0.048
0.059
2.024
0.243
0.026
0.079
0.431
0.462
0.868
14.154
0.239
0.622
18.183
0.095
0.391

0.171
25.515

0.164
14.334
0.215
0.065
0.080
1.649
7.880
0.246
0.083

0.051
14.293
2.109
4.191
0.009
0.027
1.973
0.226
0.026
0.079
0.420
0.448
0.868
14.105

0.571
17.209
0.015
0.391

0.143
25.389

0.147
9.668
0.187
0.065
0.080
1.595
7.754
0.246
0.05

0.051
14.212
1:53
2.478

1.847
0.198
0.026
0.079
0.392
0.431

0.858
14.025

0.445
12.544

0.391

0.115
25.262

0.130
22
0.159
0.065
0.064
1.548
7.628
0.235
0.021

0.051
14.113
0.621

1.720
0.171
0.026
0.079
0.364
0.414
0.841
13.944

0.319
5.076

0.391

0.088
25.133

0.113

0.131
0.065
0.036
1.524
7.495
0.207
0.006

0.051
13.984
0.137

1.591
0.143
0.026
0.079
0.336
0.397
0.823
13.860

0.190
1.088

0.338
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13742
13749

13773
13800
13814
13820
13832
13861
13875
13882
13891
13988
14003
14016
14018
14028
14035
14041
14045
14061
14062
14083
14087
14101
14106
14118
14154
14176
14183
14210
14217
14225
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15.41409993
11.00068446
27.99726215
37.58521561
3.748117728
11.41409993
38.74880219
5.746748802
5.749486653
9.412731006
33.66461328
30.00136893
2.001368925
29.33333333
39.74811773
7.414099932
6.414784394
5.415468857
25.41273101
2.997946612
6.001368925
19.41409993
11.00068446
12.41615332
6.001368925
31.58384668
23.33196441
31.41409993
26.74880219
21.99863107
14.00136893
23.41409993

31.488022
11.000684
30.841889
41.412731
3.7481177
11.4141
46.543463
26.502396
5.7494867
31.301848
46.822724
34.362765
2.0013689
31.071869
44.566735
7.4140999
6.4147844
5.4154689
47.170431
24.049281
6.0013689
19.4141
11.000684
32.626968
6.0013689
34.806297
26.55989
47.167693
44.50924
25.44011
14.001369
23.4141

0.072 0.072 0.072 0.072 0.058 0 0 0 0
0.069 0.038 0.005 0 0 0 0 0 0
0.136 0.115 0.089 0.072 0.055 0 0 0 0
0.169 0.162 0.145 0.128 0.111 0 0 0 0
0.043 0 0 0 0 0 0 0 0
2.186 2.155 1.336 0 0 0 0 0 0
1.038 1.038 1.006 0.925 0.843 0 0 0 0
0.037 0.037 0.037 0.037 0.037 0 0 0 0
0.054 0.002 0 0 0 0 0 0 0
0.176 0.176 0.176 0.176 0.176 0 0 0 0
31.332 | 31.332 | 31.332 | 31.281 | 31.152 1 0 0 0
0.130 0.126 0.109 0.092 0.075 0 0 0 0
0.012 0 0 0 0 0 0 0 0
3.529 3.507 3.479 3.451 3.424 1 0 1 0
5374 5.374 5.293 5212 5.130 1 0 1 0
0.065 0.022 0 0 0 0 0 0 0
1.266 0318 0 0 0 0 0 0 0
0.051 0 0 0 0 0 0 0 0
0.124 0.124 0.124 0.124 0.124 1 0 1 0
0.009 0.009 0.009 0.009 0.009 1 0 0 0
0.038 0.004 0 0 0 0 0 0 0
27.027 | 25.265 | 16.631 | 2.777 0 0 0 0 0
0.812 0.672 0.092 0 0 0 0 0 0
0.106 0.106 0.106 0.106 0.106 0 0 0 0
0.057 0.006 0 0 0 0 0 0 0
1.962 1.930 1.849 1.768 1.686 1 0 1 0
0.305 0.255 0.128 0.071 0.043 0 0 0 0
0.144 0.144 0.144 0.144 0.131 1 0 1 0
17.460 | 17.460 | 17.460 | 17.460 | 17.426 1 0 0 1
0.472 0.422 0.295 0.169 0.040 0 0 0 0
10.678 | 9.704 5.038 0 0 0 0 0 0
0.194 0.115 0.081 0.04 0.015 0 0 0 0








14263
14291
14334
14360
14404
14451
14469
14472
14486
14494
14498
14523
14525
14543
14564
14567
14583
14584
14593
14604
14624
14635
14647
14672
14673
14707
14709
14716
14721
14722
14730
14743
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11.74811773
34.99794661
26.58453114
3.000684463
10.74880219
12.41341547
9.002053388
6.414784394
4
8.41615332
35.58384668
31.00068446
28
29.33333333
23.58384668
4.999315537
14.00136893
5.415468857
3.748117728
42.00136893
18.41478439
19.74811773
22.33264887
12
34.58453114
11.00068446
6.587268994
37.41273101
26.74880219
21.99863107
23.41409993
32.33127995

11.748118
37.785079
28.36961
3.0006845
10.748802
31.08282
9.0020534
6.4147844
4
28.303901
38.644764
36.558522
36.303901
31.140315
26.387406
25.566051
14.001369
5.4154689
3.7481177
45.806982
34.30527
30.78987
25.700205
12
37.429158
11.000684
29.620808
47.296372
45 557837
35.304586
23.4141
35.526352

2.242
5.143
0.172
0.019
0.109
2.451
5.433
0.063
0.053
0.038
0311
199
3.561
0.160
0.366
0.026
9.389
0.038
0.105
22.540
7.131
0.086
0.200
0.119
3.716
0.943
0.061
0.269
29.139
13.165
0.132
1.242

2.21
5.126
0.150

0.058
2.451
4.46

0.011

0.038
0.279
7.797
3.561
0.147
0317
0.026
9.216

22.536
7131
0.086
0.150
0.068
3.640
0.766
0.061
0.269

29.139
13.165
0.118
1.210

2. 577
5.098
0.122

0.003
2.451

0.038
0.225
7.732
3.554
0.130
0.236
0.026
8.519

22.519
T:131
0.086
0.059
0.014
3514
0.069
0.061
0.269

29.139
13.165
0.086
1.129

0.038
0.197
7.651
3.508
0.113
0.156
0.026

22.496
7.131
0.086
0.059

3.469

0.061
0.241
29.139
13.114
0.04
1.049

0.038
0.169
7.569
3.480
0.095
0.071
0.026
0
0
0
22.461
7.102
0.086
0.059
0
3.433
0
0.061
0.213
29.113
12.985
0.015
0.966
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14766
14828
14869
14885
14886
14899
14920
14928
14929
14954
14977
15014
15019
15066
15086
15092
15106
15119
15123
15148
15217
15220
15400
15422
15473
15475
15480
15532
15539
15599
15601
15610
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7.000684463
20.75017112
26.74880219
21.41546886
28.33127995
27.99726215
33.33333333
38.33264887
22.41478439
16.99931554
34.99794661
23.41409993
12.99931554
12.41615332
23.41409993
22.74880219
9.002053388
25.7467488
34.99794661
19.74811773
30.41478439
2.74880219
11.74811773
28.33127995
22.00136893
29.41273101
26.58453114
32.33127995
0.750171116
23.41409993
26.58453114
11.74811773

7.0006845
20.750171
36.73922
21.415469
31.258042
31.206023
36.919918
47.156742
22.414784
25.809719
38.245038
23.4141
34.809035
12.416153
37.393566
22.748802
9.0020534
46.543463
38.206708
31.520876
38.302533
2.7488022
11.748118
31.734428
37.1718
35.208761
30.182067
34.767967
0.7501711
23.4141
29.806982
11.748118

1.176
0.178
0.125
32.974
5.512
0.116
0.311
2.494
0.469
0.098
0.260
2.249
9.431
0.124
0.188
0.188
0.081
0.130
0.260
2.908
0.142
0.022
13.833
0.371
0.178
2.092
0.172
0.241
0.002
0.192
0.423
0.941

0.402
0.127
0.125
31.212
5.436
0.109
0.297
2.494
0.418
0.098
0.248
2.109
9.431
0.072
0.188
0.137
0.024
0.130
0.248
2.908
0.142

12.071
0.364
0.178
2.092
0.161

0.224

0.141
0.390
0.802

0.073
0.125
22.578
5.310
0.092
0.267
2.461
0.364
0.091
0.221
1.53
9.431]
0.018
0.188
0.083

0.130
0.221
2.908
0.135

3.438
0.334
0.178
2.070
0.134
0.196

0.086
0310
0.222

0.026
0.108
8.724
5.183
0.075
0.141
2.380
0.211
0.061
0.193
0.621
9.431

0.182
0.036

0.130
0.193
2.859
0.118

0.299
0.178
2.042
0.106
0.168

0.04
0.229

0.002
0.091
1.326
5.051
0.058
0.091
2.298
0.01
0.033
0.165
0.137
9.431

0.155
0.012

0.130
0.165
2777
0.101

0.263
0.150
2.014
0.078
0.138

0.015
0.147
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15672
15677
15682
15708
15709
15723
15757
15803
15816
15834
15844
15845
15889
15892
15901
15927
15954
15960
15965
15975
15999
16000
16030
16104
16111
16114
16142
16149
16164
16166
16175
16177
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18.41204654
20.99931554
2.74880219
9.412731006
23.41409993
26.00136893
33.41546886
14.74606434
31.41409993
28.58316222
3.748117728
8.750171116
23.41409993
28.33127995
26.99794661
10.74880219
26.58453114
27.33196441
42.99794661
28.58316222
34.00136893
23.41409993
8.413415469
16.41341547
22.74880219
26.58453114
33.99863107
28.33127995
22.33264887
22.33264887
41.99863107
13.74948665

35.192334
30.825462
24.988364
30.286105
23.4141
33.894593
44.317591
35.504449
47.288159
30.379192
3.7481177
8.7501711
23.4141
30.291581
28.922656
10.748802
30.028747
30.614648
46.231348
31.887748
38.138261
23.4141
26.299795
37.223819
22.748802
29.415469
37.297741
30.080767
25.54141
25.639973
45.242984
13.749487

0.923
0.170
0.013
0.050
0.189
0.125
11.095
0.082
0.234
0.611
0.036
0.089
33.659
0.193
0.209
6.130
0.106
0.182
0.752
1.041
0.249
2.249
0.052
9.967
0.890
2.190
0.249
0.473
0.553
0.313
32.796
0.113

0.923
0.170
0.013
0.050
0.137
0.125
11.095
0.082
0.234
0.546

0.037
31.897
0.171
0.181
5.156
0.100
0.171
0.701
1.009
0.243
2.109
0.052
9.967
0.751
2.169
0.238
0.404
0.502
0.301
32.745
0.082

0.923
0.170
0.013
0.050
0.083
0.120
11.095
0.082
0.234
0.465

23.264
0.143
0.146
0.491
0.082
0.143
0.575
0.928
0.215

1:53
0.052
9.967
0.171
2.133
0.210
0.278
0.376
0.210

32.619
0.032

0.923
0.156
0.013
0.050
0.036
0.093
11.030
0.082
0.234
0.385

9.409
0.115
0.111

0.065
0.115
0.449
0.847
0.188
0.621
0.052
9.967
0.036
2.017
0.182
0.152
0.249
0.084
32.524

0.874
0.128
0.013
0.050
0.012
0.072
10.948
0.082
0.212
0.298

0

0
2.011
0.088
0.075

0.048
0.088
0.320
0.765
0.160
0.137
0.040
9.967
0.012
1.884
0.155
0.054
0.120
0.032
32.437
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16184
16226
16238
16256
16274
16284
16308
16414
16440
16470
16528
16539
16559
16626
16686
16694
16703
16717
16795
16878
16891
16893
16913
16914
16920
16960
16968
16969
16973
16974
16982
16994

9.667351129
4
9.746748802
23.41409993
11.41409993
33.99863107
7.748117728
15.33470226
16.99931554
0.41615332
22.74880219
24
2.414784394
0.41615332
21.41546886
4

6.001368925
26.58453114

3.000684463
356.99726215
3.000684463
11.00068446
21.33333333
3.748117728
20.75017112
14.41478439
23.58384668
6.746064339
28.33127995
7.748117728
3.000684463
31.41409993

25.459274
4
31.920602
23.4141
11.4141
43.865845
7.7481177
26.852841
34.767967
0.4161533
22.748802
36.15332
2.4147844
0.4161533
21.415469
4

- 6.0013689

29.798768
3.0006845
39.181383
3.0006845
11.000684
23.137577
24.555784
20.750171
14.414784
26.412047
27.556468
31.441478
7.7481177
26.302533
38.220397

0.031
0.061
2.264
2.494
0.886
0.154
0.106
0.061
0.986
0.007
0.118
0.615
0.011
0.003
0.111
0.035
0.105
0.357
0.024
2.475
0.036
0.110
0.416
0.019
0.178
0.088
0.139
0.049
0.189
0.197
0.022
2.195

0.031

2.264
2.354
0.743
0.154
0.026
0.061
0.986

0.084
0.615

0.079

0.004
0.350

2.425

0.059
0.315
0.019
0.127
0.057
0.122
0.049
0.178
0.057
0.022
2.195
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17025
17030
17057
17067
17097
17216
17237
17289
17352
17429
17455
17522
17543
17569
17573
17579
17583
17585
17605
17648
17676
17682
17694
17718
17719
17727
17733
17745
17768
17795
17799
17836

14.74880219
10.74880219
14.74880219
9.002053388
1.749486653
25.58521561
0.41615332
23.41409993
39.74811773
2.414784394
12
31.58384668
11.74811773
24.58316222
8.747433265
22.41478439
25.33333333
4
13.74948665
0.41615332
22.74880219
30.58453114
8.750171116
23.41409993
26.74880219
28.99931554
14.00136893
15.00068446
36.99931554
37.41273101
6.74880219
11.41409993

14.748802
10.748802
29.119781
9.0020534
1.7494867
28.788501
0.4161533
23.4141
46.784394
2.4147844
12
34.893908
11.748118
27.797399
29.776865
22.414784
28.520192
4
13.749487
0.4161533
44785763
33.815195
8.7501711
23.4141
34.557153
32.213552
14.001369
15.000684
46.294319
47.33744
6.7488022
11.4141

0.090
0.109
0.064
0.457
0.011
0.258
0.001
33.525
19.739
0.022
0.077
0.226
0.118
0.625
0.043
7.143
1.359
0.126
2.429
0.002
15.705
0.133
0.338
0.192
0.197
0.123
10.856
0.127
0.163
0.196
0.067
2.069

0.059
0.058
0.064
0.369

0.247

31.74
19.739

0.042
0.215
0.067
0.592
0.043
7.003
1.308

1.456

15.705
0.126
0.287
0.141
0.197
0.116
9.883
0.082
0.163
0.196
0.015
1.095

0.025
0.003
0.064

0.219

23.106
19.729

0.009
0.187
0.013
0.512
0.043
6.423
1.182

0.032

15.705
0.109

0.086
0.186
0.099
5217
0.043
0.160
0.196

0.095

15.705
0.092

0.04
0.158
0.082

0.143
0.179

15.705
0.075

0.015
0.130
0.065

0.126
0.162
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17839
17847
17854
17857
17872
17905
17920
17939
17946
17951
17969
17986
18014
18016
18027
18036
18046
18132
18138
18216
18240
18312
18329
18384
18397
18446
18451
18476
18496
18497
18505
18516

30.33264887
34.41478439
11.00068446
16.41341547
16.41341547
14.00136893
10.74880219
20.74743326
21.99863107
10.74880219
5.415468857
26.00136893
5.749486653
10.00136893
3.414099932
11.74811773
15.00068446
28.33127995
8
21.74948665
14.99794661
25.7467488
38.41204654
38.33264887
5.749486653
18.99794661
23.41409993
22.41478439
32.568316222
11.74811773
29.58521561
21.74948665

33.50308
46.461328
11.000684
35.455168
37.158111
14.001369
10.748802
29.653662
23.805613

29.32512
5.4154689
45.043121
5.7494867
10.001369
3.4140999
11.748118
15.000684
31.290897
30.056126
21.749487
35.011636

31.55373
47.181383
46.732375
5.7494867

28.03833

23.4141
22.414784
35.865845
11.748118
32.350445
21.749487

0.173
0.252
6.319
3.249
1.264
20.109
0.121
0.087
0.548
0.346
0.038
0.205
0.034
0.097
0.101
13252
12.269
0.421
0.066
1.018
0.088
1.604
0.274
0.276
0.056
0.166
0.192
2.224
0.255
0.118
0.127
0.138

0.162
0.252
5332
3.249
1.264
18.347
0.058
0.087
0.447
0.346

0.205
0.002
0.045

12.071
12.089
0.373
0.066
0.878
0.088
1.604
0.274
0.276
0.004
0.166
0.141
2.085
0.244
0.067
0.116
0.087

0.144
0.252
0.666
3.249
1.264
9:7:13
0.003
0.083
0.320
0.346

0.205

3.438
11.392
0.292
0.066
0.298
0.088
1.539
0.269
0.265

0.159
0.086
1.505
0.216
0.013
0.099
0.047

0.127
0.235

3.249
1.264

0.066
0.194
0.346

0.205

0.211
0.066
0.019
0.088
1.459
0.241
0.237

0.124
0.04
0.596
0.196

0.082
0.019

0.118
0.207

3.243
1.264

0.049
0.058
0.290

0.200

0.127
0.066
0.004
0.088
1.376
0.213
0.209

0.089
0.015
0.112
0.196

0.065
0.004
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18544
18546
18566
18573
18574
18654
18690
18716
18733
18741
18785
18791
18833
18860
18909
18934
18961
19077
19083
19174
19186
19189
19195
19197
19210
19215
19216
19255
19297
19306
19307
19312
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13.00205339
32.99931554
36.33127995
0.750171116
19.00068446
32.99931554
22.58453114
7.414099932
14.74880219
22.33264887
9.412731006
7.748117728
22.41478439
23.41409993
24.33127995
35.586584563
22.41478439
13.41546886
0.41615332
8.750171116
19.74811773
14.74606434
22.99794661
4.750171116
1.002053388
1.415468857
20.75017112
20.75017112
25.99863107
36.99931554
38.99794661
10.41478439

13.002053
45.774127
39.504449
0.7501711
19.000684
36.290212
25.776865
7.4140999
14.748802
25.519507
31.457906
7.7481177
22.414784
23.4141
26.116359
46.406571
22.414784
13.415469
0.4161533
8.7501711
37.117043
31.956194
44.008214
47501711
1.0020534
1.4154689
20.750171
20.750171
29.347023
45.193703
42.302533
27.578371

0.129
0.150
0.270
0.003
0.105
3.494
0.128
0.048
0.093
0.150
0.139
0.442
0.186
0.166
0.668
1.773
0.765
0.970
0.001
0.478
6.083
0.115
0.126
1.145
0.003
0.007
0.178
0.153
0.102
0.165
0.174
0.417

0.077
0.150
0.259

0.073
3.487
0.117
0.014
0.059
0.139
0.139
0.262
0.135
0.135
0.567
1.773
0.725
0.79

0.339
6.088
0.115
0.126

0.127
0.102
0.096
0.165
0.167
0.417

0.023
0.150
0.232

0.04
3.413
0.089

0.025
0.111
0.139

0.081
0.086
0.440
1.973
0.461
0.092

6.088
0.115
0.126

0.073
0.048
0.079
0.158
0.150
0.417

0.143
0.204

0.011
3.332
0.061

0.083
0.139

0.034
0.04
0314
1.756
0.034

6.088
0.115
0.126

0.026
0.017
0.061
0.141
0.133
0.417

0.126
0.176

3.250
0.033

0.056
0.139

0.01
0.015
0.177
1.739

0.01

6.006
0.099
0.126

0.002
0.002
0.044
0.124
0.116
0.401
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19344
19407
19435
19508
19518
19525
19558
19564
19569
19636
19648
19664
19669
19670
19689
19720
19760
19772
19773
19821
19846
19915
19923
19944
19973
19982
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434

0.750171116
5.749486653
11.00068446
5.412731006
29.33333333
23.33196441
3.000684463
33.58521561
31.58384668
21.33333333
2466529774
33.99863107
24.33127995
23.00068446
7.000684463
1.002053388
29.58521561
25.33333333
9.002053388
20.99931554
14.74880219
28.33127995
24.33127995
21.7467488
23.41409993
0.41615332 |

0.7501711
5.7494867
11.000684
25.746749
32.120465
25.089665
3.0006845
36.807666
34.351814
24.720055
46.570842
37.174538
26.140999
23.000684
7.0006845
1.0020534
32.372348
28.621492
9.0020534
37.609856
29.69473
31.140315
28.271047
27.652293
23.4141

0.003
0.034
0.468
0.033
0.204
0.373
0.033
0.218
0.375
0.119
21.526
8.733
0.198
27.232
0.051
0.003
0.615
0318
0.090
16.966
0.104
3.755
0.481
0.132
9.700
0.001

0.002
0.434
0.033
0.187
0.350

0.211
0.365
0.108
21.526
8.701
0.169
26.258
0.011

0.599
0.306
0.039
16.966
0.104
3.706
0.431
0.132
9.668

0.069
0.033
0.160
0.283

0.194
0.348
0.080
21.526
8.620
0.134
21.593

0.571
0.279

16.966
0.104
3.626
0.304
0.110
9.635

0.033
0.132
0.157

0.177
0.276
0.052
21.526
8.539
0.099
8.881

0.543
0.251

16.966
0.104
3.545
0.210
0.082
8.217

0.033
0.104
0.032

0.150

0.143

0.024
21.526
8.457

0.067

1.483

0.515
0.152

16.938
0.076
3.461
0.123
0.054
2.011
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From: Diana-M Wong

To: Bob Benson

Cc: Deborah McKean; Hilbert, Timothy (hilbertj)
Subject: Re: See Attached pdf

Date: 01/23/2012 05:53 PM

Please be aware that all materials provided to the SAB panel will be posted on the
SAB website. Thanks.

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049

Bob Benson---01/19/2012 06:03:16 PM---Tim, Please reply to all with the files. |
will be out of the office on Friday, Jan 20

From: Bob Benson/R8/USEPA/US

To:  "Hilbert, Timothy (hilbertj)"” <HILBERTJ@UCMAIL.UC.EDU>
Cc: Diana-M Wong/DC/USEPA/US@EPA, Deborah
McKean/R8/USEPA/US@EPA

Date: 01/19/2012 06:03 PM

Subject:  See Attached pdf

[attachment "Request to UC.pdf" deleted by Diana-M Wong/DC/USEPA/US]

Tim,
Please reply to all with the files. 1 will be out of the office on Friday, Jan 20
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From: Diana-M Wong

To: Danielle DeVoney; Bob Benson
Cc: Krista Christensen; Charles Ris
Subject: Remaining Data Request
Date: 02/10/2012 03:06 PM
Danielle,

Attached are Dr. Sheppard's response:

note that 1 did not receive the attachments
and they are not posted on the website, so my comments are only
informed by the attachment titles.

Just to be clear in writing, I no longer want the raw data.

Our memorandum (6 Feb 20112) provided additional information on the
exposure response modeling presented in chapter 5 and Aggendlx E of the
External Review Draft of the Toxicological Review of Libby Amphibole
Asbestos currently under review, in response to your request [email, 3
Feb2012, 4:25 PM]. As noted in that memo, we were not able to fulfill
the third request at the time. Attachment 1 of this memo provides the
model parameters, standard errors and p-values for the full cohort
models shown in Table E-6 of the draft document, thus fulfilling this
last request.
ithout looking at the attachment, this seems fine.

During discussion at the SAB meeting (6-8 Feb, 2012) it became apparent
that you needed additional information regarding the Tables 1 and 2
attached to our memorandum (6 Feb 20123. Table 1 provided LPT
prevalence by deciles of exposure for both the full and subcohorts
analyzed from the OM Scott worker cohort. As requested we have added a
column for mean TSFE for each decile of exposure to this table. This
new table is provided as attachment 2 below.
his is helpful

Table 2 in our 6 Feb memo provided the prevalence of localized pleural
thickening (LPT) by quintiles of exposure, and by quintiles of time
since _Tirst exposure (TSFE). We now understand that you would like to
this information cross-tabulated. Attachment 3 of this memo provides
this cross-tabulation of_the prevalence of LPT by quintiles of exposure,
further stratified by quintiles of TSFE. It is Important to note that
this_is not the information plotted in Figure E-2 discussed during the
meeting.

I don*t understand the last sentence. WHy would a table of

prevalences in each cell not be the same as what is plotted?

VVVVVVVVVHVVVVVVVV=VVVVVVVYV

Based on the next response, | think 1 misunderstood the
categorization in Figure E-2. In that case, what 1 really want
is the counts that correspond to each point in the figure.
Ideally 1 also get the number of cases (or equivalently the
prevalences since one can be obtained from the other) so this
doesn®"t have to be read off the figure.

Note: Without seeing the attachment, I"m not sure if it has all
I want. 1 also want the *number* of cohort members in each
cell, not just the prevalence estimate. 1 expect some cells
have very small counts.

>

The Tive exposure groups in Figure E-2 of the draft document are not
based on quintiles of exposure, but rather a priori selected categories
of exposure (See pa?e E-16 of the Draft document.) Per discussion
during the SAB panel meeting we are also providing the data plotted in
Figure E-2 both by exposure and TSFE categories used in this Figure.
This information Is provided in Attachment 4 below.

Thanks for this clarification. | had missed that detail.

VVVVVYV

I1"m not completely sure about the attachments...
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Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049






From: Diana-M Wong

To: ‘Lianne' Elizabeth Sheppard
Subject: Remaining Informaton Request
Date: 02/09/2012 06:50 PM
Lianne,

EPA has identified the remaining information requests. This includes a few items
from the 3 Feb e-mail which they could not provide immediately, additional
information on their 6 Feb memo, and new request from the mtg.

EPA team would like to make sure they have captured everything. A description of
what they are getting together is attached below:

Our memorandum (6 Feb 20112) provided additional information on the exposure
response modeling presented in chapter 5 and Appendix E of the External Review
Draft of the Toxicological Review of Libby Amphibole Asbestos currently under
review, in response to your request [email, 3 Feb2012, 4:25 PM]. As noted in that
memo, we were not able to fulfill the third request at the time. Attachment 1 of
this memo provides the model parameters, standard errors and p-values for the full
cohort models shown in Table E-6 of the draft document, thus fulfilling this last
request.

During discussion at the SAB meeting (6-8 Feb, 2012) it became apparent that you
needed additional information regarding the Tables 1 and 2 attached to our
memorandum (6 Feb 2012). Table 1 provided LPT prevalence by deciles of
exposure for both the full and subcohorts analyzed from the OM Scott worker
cohort. As requested we have added a column for mean TSFE for each decile of
exposure to this table. This new table is provided as attachment 2 below.

Table 2 in our 6 Feb memo provided the prevalence of localized pleural thickening
(LPT) by quintiles of exposure, and by quintiles of time since first exposure (TSFE).
We now understand that you would like to this information cross-tabulated.
Attachment 3 of this memo provides this cross-tabulation of the prevalence of LPT
by quintiles of exposure, further stratified by quintiles of TSFE. It is important to
note that this is not the information plotted in Figure E-2 discussed during the
meeting.

The five exposure groups in Figure E-2 of the draft document are not based on
quintiles of exposure, but rather a priori selected categories of exposure (See page
E-16 of the Draft document.) Per discussion during the SAB panel meeting we are
also providing the data plotted in Figure E-2 both by exposure and TSFE categories
used in this Figure. This information is provided in Attachment 4 below.

Attachment 1: Supplemental modeling parameters for model-fitting for
the full cohort analysis of the O.M. Scott workers cohort, Marysville, OH.
These parameters augment the information presented in Table E-6 of the
External Review Draft of the Toxicological Review of Libby Amphibole
Asbestos.
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Diana

Attachment 2: Prevalence of localized pleural thickening (LPT) by deciles
of exposure for both the full and subcohorts analyzed from the OM
Scott worker cohort.

Attachment 3: Prevalence of localized pleural thickening (LPT) by
quintiles of exposure, and further stratified by quintiles of time since
first exposure (TSFE).

Attachment 4: Prevalence of localized pleural thickening (LPT) for the
exposure categories and TSFE categories plotted in Figure E-2 of the
External Review Draft of the Toxicological Review of Libby Amphibole
Asbestos.

Please review the description above and let me know if EPA has captured
the data request correctly. Thanks.

Diana Wong, Ph. D., DABT
Toxicologist and Designated Federal Officer

USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.
Washington, DC 20460

Phone:(202) 564-2049






From: Danielle DeVoney

To: Diana-M Wong

Cc: Bob Benson; Krista Christensen; Charles Ris
Subject: Reply to remaining SAB information requests
Date: 02/09/2012 05:02 PM

Diana -

Hi -

I believe we have identified the remaining information requests. This includes a few
items from the 3 Feb e-mail which we could not provide immediately, additional
information on our 6 Feb memo, and new request from the mtg.

Can you coordinate this with Dr. Sheppard and make sure we have captured
everything? | have attached a description of what we are getting together below.

Thank You,
Danielle

Danielle DeVoney, PhD, DABT, PE

National Center for Environmental Assessment
USEPA Office of Research and Development
1200 Pennsylvania Ave., NW (8623P)
Washington, DC 20460

703.347.8558

FAX: 703.347.8692

Our memorandum (6 Feb 20112) provided additional information on the
exposure-response modeling presented in chapter 5 and Appendix E of the External
Review Draft of the Toxicological Review of Libby Amphibole Asbestos currently
under review, in response to your request [e-mail, 3 Feb2012, 4:25 PM]. As noted
in that memo, we were not able to fulfill the third request at the time. Attachment
1 of this memo provides the model parameters, standard errors and p-values for the
full cohort models shown in Table E-6 of the draft document, thus fulfilling this last
request.

During discussion at the SAB meeting (6-8 Feb, 2012) it became apparent that you
needed additional information regarding the Tables 1 and 2 attached to our
memorandum (6 Feb 2012). Table 1 provided LPT prevalence by deciles of
exposure for both the full and subcohorts analyzed from the OM Scott worker
cohort. As requested we have added a column for mean TSFE for each decile of
exposure to this table. This new table is provided as attachment 2 below.

Table 2 in our 6 Feb memo provided the prevalence of localized pleural thickening
(LPT) by quintiles of exposure, and by quintiles of time since first exposure (TSFE).
We now understand that you would like to this information cross-tabulated.
Attachment 3 of this memo provides this cross-tabulation of the prevalence of LPT
by quintiles of exposure, further stratified by quintiles of TSFE. It is important to
note that this is not the information plotted in Figure E-2 discussed during the
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meeting.

The five exposure groups in Figure E-2 of the draft document are not based on
quintiles of exposure, but rather a priori selected categories of exposure (See page
E-16 of the Draft document.) Per discussion during the SAB panel meeting we are
also providing the data plotted in Figure E-2 both by exposure and TSFE categories
used in this Figure. This information is provided in Attachment 4 below.

Attachment 1: Supplemental modeling parameters for model-fitting for
the full cohort analysis of the O.M. Scott workers cohort, Marysville, OH.
These parameters augment the information presented in Table E-6 of the
External Review Draft of the Toxicological Review of Libby Amphibole
Asbestos.

Attachment 2: Prevalence of localized pleural thickening (LPT) by deciles
of exposure for both the full and subcohorts analyzed from the OM
Scott worker cohort.

Attachment 3: Prevalence of localized pleural thickening (LPT) by
quintiles of exposure, and further stratified by quintiles of time since
first exposure (TSFE).

Attachment 4: Prevalence of localized pleural thickening (LPT) for the
exposure categories and TSFE categories plotted in Figure E-2 of the
External Review Draft of the Toxicological Review of Libby Amphibole
Asbestos.






From: Diana-M Wong

To: Danielle DeVoney; Bob Benson

Cc: Bob Sonawane; Deborah McKean
Subject: Request For Additional Information
Date: 01/23/2012 05:35 PM

Dear All,

A SAB Panel member is requesting for more information on the following for
evaluation of EPA's analysis on estimating the RfC:

*More basic data description for the primary subset and full
cohort used for analysis.

*Estimates of the regression coefficient and its SE for exposure
in all models (refer to Table E-1).

*All parameter estimates in the models in Table E-2. (Specifically, all
models with In(CHEEC) as exposure_at_a 10 year lag. That would be the
Ioglst;c, probit, 3-parameter logistic, Dichotomous Hill, and Michaelis-
Menten) .

*All coeficient estimates for the model assessing smoking (refer to Table E-
4, also E-5)

*Raw data file used in the analysis
Please make this information as soon as you can. Thanks.
Diana

Diana Wong, Ph. D., DABT

Toxicologist and Designated Federal Officer
USEPA

Science Advisory Board Staff Office

MC: 1400R

1200 Pennsylvania Ave, N.W.

Washington, DC 20460

Phone:(202) 564-2049
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From: Elizabeth Anderson

To: Diana-M Wona/DC/USEPA/US@EPA
Subject: Request for Additional Information
Date: 03/05/2012 11:44 AM

Dear Dr Wong

| greatly appreciate that the Rohs data have been posted. Certain
essential data to the analysis are missing. For a meaningful analysis
to be performed by the SAB or others, additional information is
needed. The tables do not contain information about the important
covariates/confounders. These are 1) age at X ray, 2) whether or not
there was exposure to asbestos from other occupations ( the original
Rohs paper had this information, 3) date of hire, and 4) body mass
index (BMI. | request that this information be made available. If
these data can be made available immediate, the EPA can best be
supported in this effort.

Thank you for your help.
Best Regards

Elizabeth Anderson

Elizabeth L. Anderson, Ph.D., Fellow ATS

Group Vice President for Health Sciences and Principal Scientist
Exponent

1800 Diagonal Road, Suite 500

Alexandria, Virginia 22314

(571) 227-7205 - Phone

(571) 227-7299 - Fax

BN -
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From: Bob Benson

To: Diana-M Wong

Cc: Danielle DeVoney; Bob Sonawane; Deborah McKean
Subject: Requested UC data

Date: 01/25/2012 12:54 PM

Attachments: Memorandum?25 January 2012.docx

Hired in 1972 or Later 119 Individuals.pdf
All Workers 434 Individuals.pdf

A cover memo and two pdf files of the data from the Libby Amphibole assessment
are attached.

mp

- Mok

B
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Memorandum							25 January 2012





From:  Robert Benson, Ph.D


	U.S. EPA, Region 8


	Denver CO





To:	Diana Wong, Ph.D


	Designated Federal Officer


	Science Advisory Board


	U.S. EPA


	


I understand that the SAB has requested additional information on the exposure-response modeling presented in Appendix E of the External Review Draft of the Toxicological Review of Libby Amphibole Asbestos currently under review.  Pursuant to that request, attached are files of the results for the full cohort (434 individuals) and for the cohort hired in 1972 or later.




Data from 2002-2005 health exam for 119 workers hired in 1972 or later with no previously
reported occupational exposure to asbestos

CE is cumulative exposure with no lag; CES is cumulative exposure with 5 years lag, etc.

Note: personal identifiers (age, gender, body mass index) removed at request of UC







Table 5. Cumulative Human Equivalent Exposure Concentration (CHEEC)

ATTACHMENT 1
TABLE 2. DATA FROM 2002-2005 STUDY - Hired 1972 or Later, No Other Exposure to Asbestos

. Time from first Bilateral
Duration of exposure to
Ever employment health exam Discrete Diffuse Discrete
ID Smoke years years CE CE5 CE10 CEl5 CE20 Pleural Pleural Pleural Interstitial
11657 0 29.01917808 32.24657534 1.017 0.966 0.840 0.750 0.621 0 0 0 0
13725 1 14.0109589 32.21643836 0.391 0.391 0.391 0.391 0.338 0 O 0 0
14101 1 12.42465753 32.64931507 0.106 0.106 0.106 0.106 0.106 0 0 0 0
17727 0 29.01917808 32.23561644 0.123 0.116 0.099 0.082 0.065 0 0 0 0
10371 0 28.60273973 31.90684932 0.462 0.451 0.423 0.395 0.342 0 0 0 0
15834 1 28.60273973 30.4 0.611 0.546 0.465 0.385 0.298 0 0 0 0
15975 0 28.60273973 31.90958904 1.041 1.009 0.928 0.847 0.765 0 0 0 0
11102 1 19.76164384 31.5260274 0.161 0.161 0.161 0.140 0.105 1 0 1 0
11214 1 28.35068493 30.80821918 0.579 0.558 0.522 0.487 0.451 0 0 0 0
14886 0 28.35068493 31.27945205 5512 5.436 5310 5.183 5.051 0 0 0 0
15148 1 19.76164384 31.54246575 2.908 2.908 2.908 2.859 2.777 0 1 0 0
15422 0 28.35068493 31.75616438 0.371 0.364 0.334 0.299 0.263 0 0 0 0
15892 0 28.35068493 30.31232877 0.193 0.171 0.143 0.115 0.088 0 0 0 0
16149 1 28.35068493 30.10136986 0.473 0.404 0.278 0.152 0.054 0 0 0 0
16238 1 9.753424658 31.94246575 2.264 2.264 2.264 2.264 2.264 1 0 1 0
16973 1 28.35068493 31.4630137 0.189 0.178 0.151 0.123 0.095 0 0 0 0
18132 1 28.35068493 31.31232877 0.421 0.373 0.292 0.211 0.127 0 0 0 0
18312 1 25.76438356 31.57534247 1.604 1.604 1.539 1.459 1.376 1 0 1 0
19189 0 14.75616438 31.97808219 0.115 0.115 0.115 0.115 0.099 0 0 0 0
19915 1 28.35068493 31.16164384 3.755 3.706 3.626 3.545 3.461 0 0 0 0
13310 1 9.671232877 31.78356164 0.051 0.051 0.051 0.051 0.051 0 0 0 0
13742 0 15.42465753 31.50958904 0.072 0.072 0.072 0.072 0.058 0 0 0 0
13773 0 28.01643836 30.8630137 0.136 0.115 0.089 0.072 0.055 0 0 0 0
13882 0 9.419178082 31.32328767 0.176 0.176 0.176 0.176 0.176 0 0 0 0
14451 0 12.42191781 31.10410959 2.451 2.451 2451 2451 2.435 1 0 1 0
14899 0 28.01643836 31.22739726 0.116 0.109 0.092 0.075 0.058 0 0 0 0
18785 1 9.419178082 31.47945205 0.139 0.139 0.139 0.139 0.139 0 0 0 0
15677 0 21.01369863 30.84657534 0.170 0.170 0.170 0.156 0.128 0 0 0 0
10396 0 8.753424658 29.9890411 0.076 0.076 0.076 0.076 0.076 0 0 0 0
11826 1 27.35068493 29.7890411 0.396 0.379 0.351 0.324 0.296 0 0 0 0








12923
12979
14635
15960
13497
15708
15901
11293
12454
14334
14709
15480
15601
15954
16114
16717
18138
11663
12507
12922
17057
17573
17939
17951
19846
13477
19297
17216
17583
19772
14494
19312
11435
12690
17569
18446
10527

Table 5. Cumulative Human Equivalent Exposure Concentration (CHEEC)
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27.35068493
27.35068493
19.76164384
27.35068493
27.01643836
9.419178082
27.01643836
25.01643836
26.60273973
26.60273973
6.591780822
26.60273973
26.60273973
26.60273973
26.60273973
26.60273973
8.005479452
24.76438356
26.35068493
26.35068493
14.75890411
8.753424658
20.76164384
10.75616438
14.75890411
8.419178082
26.01643836
25.60273973
25.35068493
25.35068493
8.421917808
10.42191781
246
246
246
19.0109589
24.34794521

30.14246575
30.57534247
30.8109589
30.63561644
30.26849315
30.30684832
28.94246575
30.04931507
29.90958904
28.3890411
29.64109589
30.20273973
290.82739726
30.04931507
29.43561644
29.81917808
30.07671233
28.44383562
29.52328767
29.31232877
29.13972603
29.79726027
29.6739726
29.34520548
29.71506849
29.47123288
29.36712329
28.80821918
28.53972603
28.64109589
28.32328767
27.59726027
26.40821918
28.40821918
27.81643836
28.05753425
27.58356164

2.540
0.182
0.086
0.182
0.431
0.050
0.209
0.320
0.172
0.172
0.061
0.172
0.423
0.106
2.190
0.357
0.066
0.160
0.129
2.613
0.064
0.043
0.087
0.346
0.104
0.079
0.102
0.258
1.359
0.318
0.038
0.417
0.803
0.853
0.625
0.166
0.059

2.491]
0.171
0.086
0.171
0.420
0.050
0.181
0.320
0.161
0.150
0.061
0.161
0.390
0.100
2.169
0.350
0.066
0.154
0.122
2.592
0.064
0.043
0.087
0.346
0.104
0.079
0.096
0.247
1.308
0.306
0.038
0.417
0.738
0.839
0.592
0.166
0.059

2411
0.143
0.086
0.143
0.392
0.050
0.146
0.285
0.134
0.122
0.061
0.134
0.310
0.082
2.133
0.309
0.066
0.126
0.105
2.530
0.064
0.043
0.083
0.346
0.104
0.079
0.079
0.219
1.182
0.279
0.038
0.417
0.649
0.804
0.512
0.159
0.059

2.330
0.115
0.086
0.115
0.364
0.050
0.111
0.250
0.106
0.095
0.061
0.106
0.229
0.065
2.017
0.274
0.066
0.099
0.088
2.404
0.060
0.043
0.066
0.346
0.104
0.079
0.061
0.191
1.055
0.251
0.038
0.417
0.540
0.687
0.431
0.124
0.058

2.246
0.088
0.086
0.088
0.336
0.050
0.075
0.224
0.078
0.067
0.061
0.078
0.147
0.048
1.884
0.238
0.066
0.071
0.071
2.271
0.043
0.043
0.049
0.290
0.076
0.079
0.044
0.158
0.926
0.152
0.038
0.401
0.426
0.558
0.349
0.089
0.041
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10664
11710
16969
18909
19669
19923
19944
12151
12974
14564
16968
10367
11052
11582
13269
13861
14154
16414
19525
16030
16982
19508
11028
12369
14954
18690
10852
11768
13474
14567
14647
16164
16166
18741
10736
14210
16184

Table 5. Cumulative Human Equivalent Exposure Concentration (CHEEC)
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23.76438356
14.00821918
6.7506849832
24.34794521
24.34794521
24.34794521
21.76164384
24.01369863
236
236
23.6
23.34794521
23.34794521
23.34794521
14.75890411
5.750684932
23.34794521
15.34520548
23.34794521
8.419178082
3.002739726
5.416438356
21.01369863
5.002739726
17.0109589
22.6
7.753424658
22.34794521
4.750684832
5.002739726
22.34794521
22.34794521
22.34794521
22.34794521
6.419178082
22.01369863
9.673972603

28.0630137
27.82739726
27.57534247
26.13424658
26.15890411
28.29041096
27.67123288
26.82465753
26.83013699
26.40547945
26.43013699
26.58356164
26.13972603
25.15616438
26.53424658
26.52054795
26.57808219
26.87123288
25.10684932
26.31780822
26.32054795
25.76438356
25.83287671
26.07945205
25.82739726
25.79452055
2588219178
25.81369863
25.57534247
25.58356164
25.71780822
25.55890411
25.65753425
25.5369863
25.43287671
25.45753425
2547671233

0.297
0.665
0.049
0.668
0.198
0.481
0.132
0.114
0.139
0.366
0.139
0.138
0.567
0.138
0.080
0.037
0.305
0.061
0.373
0.052
0.022
0.033
0.115
0.018
0.098
0.128
0.051
0.357
0.026
0.026
0.200
0.553
0.313
0.150
0.033
0.472
0.031

0.281
0.665
0.049
0.567
0.169
0.431
0.132
0.098
0.128
0.317
0.122
0.126
0.491
0.115
0.080
0.037
0.255
0.061
0.350
0.052
0.022
0.033
0.115
0.018
0.098
0.117
0.051
0.325
0.026
0.026
0.150
0.502
0.301
0.139
0.033
0422
0.031

0.200
0.665
0.049
0.440
0.134
0.304
0.110
0.070
0.100
0.236
0.095
0.099
0.365
0.088
0.080
0.037
0.128
0.061
0.283
0.052
0.022
0.033
0.087
0.018
0.091
0.089
0.051
0.244
0.026
0.026
0.059
0.376
0.210
0.111
0.033
0.295
0.031

0.119
0.640
0.049
0.314
0.099
0.210
0.082
0.042
0.072
0.156
0.067
0.071
0.238
0.060
0.064
0.037
0.071
0.048
0.157
0.052
0.022
0.033
0.059
0.018
0.061
0.061
0.051
0.164
0.026
0.026
0.059
0.249
0.084
0.083
0.033
0.169
0.031

0.054
0.511
0.049
0.177
0.067
0.123
0.054
0.027
0.045
0.071
0.039
0.043
0.106
0.032
0.036
0.037
0.043
0.031
0.032
0.040
0.022
0.033
0.033
0.018
0.033
0.033
0.043
0.081
0.026
0.026
0.059
0.120
0.032
0.056
0.028
0.040
0.017
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17946
12136
10300
11248
11477
11658
15682
16913
16914
19636
11197
11769
12524
10395
14061

119

Table 5. Cumulative Human Equivalent Exposure Concentration (CHEEC)
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22.01369863
3.002739726
6.753424658
6.753424658
2.750684932
21.34794521
2.750684932
21.34794521
3.750684932
21.34794521
21.01369863
10.42191781
2.416438356
0.252054795
3

23.82191781
25.68219178
24.82739726
24.96438356
24.79452055
24.55342466
25.00547945
23.15342466
2457260274
24.7369863
24.24657534
24.24931507
24.39178082
23.82191781
24.06575342

0.548
0.012
0.022
0.024
0.010
0.552
0.013
0.416
0.019
0.119
0.022
0.145
0.012
0.001
0.009

0.447
0.012
0.022
0.024
0.010
0.501
0.013
0.315
0.019
0.108
0.022
0.145
0.012
0.001
0.009

0.320
0.012
0.022
0.024
0.010
0.375
0.013
0.189
0.019
0.080
0.022
0.145
0.012
0.001
0.009

0.194
0.012
0.022
0.024
0.010
0.249
0.013
0.062
0.019
0.052
0.022
0.120
0.012
0.001
0.009

0.058
0.012
0.015
0.017
0.010
0.120
0.013
0.017
0.019
0.024
0.014
0.022
0.012
0.001
0.009
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Full Data Set - 434 individuals
Selection Rules
Step  Action
1 Combine 1980 and 2004 data (N = 793)
2 Exclude all data where an alternative exposure to asbestos has occurred (793 - 105 = 688)
3 Exclude repeat observations so each worker has only one observation (688 - 252 = 436) **
4 Exclude observations from 1980 where start day = xray day (436 - 2 = 434)

** |f the worker was negative for DPT in 1980, keep the data from 2004 and omit the data from 1980
If the worker was positive for DPT in 1980, keep the 1980 data and omit the 2004 data.

Exception: for worker 17847 (positive in 1980 and negative in 2004), keep the 2004 data and omit the 1980 data
CE is cumulative exposure with no lag; CE5 is cumulative exposure with 5 year lag, etc.

Note: Personal Identifiers (age at x-ray, gender, and body mass index removed at request of UC







ATTACHMENT 1

TABLE 3. COMBINED AND SELECTED DATA

Time from
Duration of  |first exposure Bilateral
Ever Employment to health Discrete | Diffuse | Discrete |Interstitia

ID Smoke years exam years CE CE5 CE10 CEI15 CE20 | Pleural | Pleural | Pleural 1
10093 1 2474743326 46.743326 | 14.956 | 14.956 | 14.956 | 14.956 | 14.956 1 0 0 0
10114 1 36.58316222 39.767283 | 25.861 | 25.811 | 25.684 | 25.558 | 25.429 1 0 1 0
10162 14.74880219 14.748802 | 22.634 | 20.855 | 12.221 0 0 0 0 0 0
10185 0 36 44950034 | 0.261 0.261 0.255 0.227 0.200 0 0 0 0
10233 22.00136893 22.001369 | 0.070 0.038 0.003 0.003 0.003 0 0 0 0
10236 7.748117728 7.7481177 | 2.929 1.167 0 0 0 0 0 0 0
10237 5.749486653 5.7494867 | 0.210 | 0.034 0 0 0 0 0 0 0
10293 1 31.58384668 34.414784 | 0315 0.239 0.181 0.153 0.126 0 0 0 0
10298 6.74880219 6.7488022 | 0.041 0.009 0 0 0 0 0 0 0
10300 1 6.74880219 24.810404 | 0.022 0.022 0.022 0.022 0.015 0 0 0 0
10309 1 41.33333333 44.52293 | 2.122 | 2.071 1.945 1.818 1.741 1 0 1 0
10367 1 23.33196441 26.565366 | 0.138 0.126 0.099 0.071 0.043 0 0 0 0
10371 0 28.58316222 31.88501 0.462 0.451 0.423 0.395 0.342 0 0 0 0
10383 2.414784394 2.4147844 | 0.011 0 0 0 0 0 0 0 0
10386 1 37.41273101 47.342916 | 0.165 0.165 0.165 0.148 0.131 0 0 0 0
10394 1 27.41409993 35.438741 | 7.018 7.018 7.011 6.994 6.977 1 0 1 0
10395 1 0.251882272 23.805613 | 0.001 0.001 0.001 0.001 0.001 0 0 0 0
10396 0 8.747433265 29.968515 | 0.076 | 0.076 0.076 0.076 0.076 0 0 0 0
10423 1 43.99726215 47.244353 | 0.275 0.264 0.241 0.224 0.206 0 0 0 0
10456 0 31.58384668 33.514031 | 11.781 | 11.759 | 11.731 | 11.703 | 11.675 0 1 0 0
10470 23.41409993  23.4141 0.131 0.086 0.053 0.024 0.009 0 0 0 0
10513 0 39.74811773 44.005476 | 12.928 | 12.903 | 12.776 | 12.650 | 12.517 1 0 1 0
10527 0 24.33127995 27.564682 | 0.059 0.059 0.059 0.058 0.041 0 0 0 0
10664 1 23.74811773 28.043806 | 0.297 0.281 0.200 0.119 0.054 0 0 0 0








10734
10736
10753
10754
10795
10812
10835
10839
10846
10852
10858
10910
10920
10924
10957
10968
10971
11028
11048
11052
11054
11099
11102
11171
11173
11197
11203
11214
11230
11248
11293
11395
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24
6.414784394
3.748117728
10.00136893
15.00068446

24
3.414099932
40.75017112
10.74880219
7.748117728
1.002053388
1.749486653

2.74880219
31.33196441
5.749486653
10.41478439
11.41409993
20.99931554
30.99794661
23.33196441
41.33333333
31.58384668
19.74811773

2.74880219
39.41409993
20.99931554
14.41478439
28.33127995
35.58384668

6.74880219
24.99931554

12

47.206023
25.415469
3.7481177
10.001369
38.401095
43.852156
3.4140999
44774812
10.748802
25.864476
1.0020534
1.7494867
2.7488022
34.902122
5.7494867
10.414784
11.4141
25.815195
33.801506
26.121834
44.555784
34.373717
31.504449
2.7488022
46.956879
24.229979
14.414784
30.787132
38.346338
24.947296
30.028747
12

0.130
0.033
0.397
0.219
21.686
0.119
0.020
9314
3.332
0.051
0.003
0.011
0.022
0.224
1.149
0.089
0.115
0.115
1.970
0.567
0.255
0.555
0.161
0.022
0.179
0.022
L1713
0.579
3.238
0.024
0.320
2.734

0.130
0.033

0.039
21.686
0.119

9.310
2.358
0.051

0.213
0.23
0.01

0.063

0.115
1.922

0.491

0.241

0.544

0.161

0.179
0.022
10.74
0.558
3227
0.024
0.320
1.76

0.130
0.033

21.686
0.119

9.293
0.068
0.051

0.130
0.033

21.686
0.119

9.276

0.051

0.059
1.760
0.238
0.171
0.510
0.140

0.151
0.022

0.487
3.193
0.024
0.250

0.130
0.028

21.686
0.119

9.259

0.043

0.033
1.676
0.106
0.135
0.493
0.105

0.134
0.014

0.451
3.176
0.017
0.224
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11416
11435
11437
11460
11476
11477
11514
11517
11582
11588
11589
11615
11621
11630
11643
11657
11658
11663
11710
11732
11768
11769
11806
11826
11857
11878
11925
11938
11941
11942
12005
12015
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20.41341547
24.58316222
36
13.74948665
12.41615332
2.74880219
13.74948665
13.41546886
23.33196441
23.41409993
31.00068446
1.749486653
1.002053388
41.7467488
32.33127995
28.99931554
21.33333333
24.74743326
13.99863107
30.58453114
22.33264887
10.41478439
7.000684463
27.33196441
2.414784394
1.749486653
36.75017112
6.414784394
31.99726215
21.41546886
11.41409993
15.00068446

37.212868
26.390144
39.890486
13.749487
12.416153
24.77755
13.749487
13.415469
25.138946
23.4141
38.565366
1.7494867
1.0020534
46.770705
356.791923
32.224504
24.536619
28.424367
27.80835
38.951403
25.79603
24.232717
7.0006845
29.768652
2.4147844
1.7494867
44.637919
6.4147844
35.219713
21.415469
11.4141
15.000684

4.582
0.803
0911
0.107
15.476
0.010
0.138
0.082
0.138
0.118
14.279
0.011
0.003
0.602
1.980
1.017
0.552
0.160
0.665
3.463
0.357
0.145
0.069
0.396
0.023
0.018
9.664
0.625
0.230
13.984
3.762
3.553

4582
0.738
0.908
0.076
13.714
0.010
0.086
0.051
0.115
0.086
14.279

0.602
1.948
0.966
0.501
0.154
0.665
3.463
0.325
0.145
0.017
0.379

9.664
0.573
0.219
13.844
3.711
3.356

4.582
0.649
0.890
0.032
5.08
0.010
0.032
0.017
0.088
0.053
14.229

0.475
1.867
0.840
0.375
0.126
0.665
3.452
0.244
0.145

0.351

9.657

0.191
1217
1.336
1319
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12017
12057
12121
12136
12151
12204
12212
12254
12368
12369
12379
12416
12430
12444
12454
12504
12507
12524
12640
12647
12672
12690
12833
12857
12895
12909
12910
12922
12923
12924
12971
12974
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41.33333333
22.74880219
5.415468857
3.000684463
23.99726215
6.74880219
31.99726215
11.41409993
23.41409993
4.999315537
30.99794661
28.41341547
42.41204654
20.75017112
26.58453114
1.002053388
26.33264887
2.414784394
23.00068446
1.415468857
2.001368925
24.58316222
33.58521561
6.414784394
36.58316222
1.415468857
20.41615332
26.33264887
27.33196441
41.41273101
25.41273101
23.58384668

44.558522
22.748802
5.4154689
25.664613
26.806297
6.7488022
35.296372
11.4141
23.4141
26.061602
43.794661
35.416838
47.22245
20.750171
29.889117
1.0020534
29.50308
24.375086
23.000684
1.4154689
2.0013689
28.388775
36.366872
6.4147844
38.387406
1.4154689
20.416153
29.292266
30.121834
46.182067
47.162218
26.811773

19.227
0.189
0.465
0.012
0.114
0.433
0.247
0.115
0.118
0.018
0.685
0.953
34.152
2.142
0.172
0.006
0.129
0.012
0.116
0.004
0.013
0.853
0.211
0.219
0.430
0.007
0.108
2.613
2.540
30.263
33.672
0.139

19:215
0.137

0.012
0.098
0.015
0.235
0.063
0.086
0.018
0.685
0.953
34.152
2.003
0.161

0.122
0.012
0.085

0.839
0.201
0.08

0.366

0.077

2.592

2.491
30.263
33.672
0.128

19.178
0.083

0.012
0.070

0.208
0.009
0.053
0.018
0.685
0.936
34.026
1.423
0.134

0.105
0.012
0.052

0.804
0.184

0.285

0.044
2.530
2411
30.182
33.672
0.100

19.143
0.036

0.012
0.042

0.180

0.024
0.018
0.685
0.908
33.899
0.515
0.106

0.088
0.012
0.023

0.687
0.167

0.204

0.015
2.404
2.330
30.101
33.672
0.072

19.107
0.012

0.012
0.027

0.152

0.009
0.018
0.685
0.905
33.770
0.03
0.078

0.071
0.012
0.008

0.558
0.144

0.166

2.271
2.246
30.019
33.672
0.045
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12979
13001
13007
13091
13131
13200
13237
13269
13274
13278
13289
13291
13294
13310
13327
13335
13390
13394
13402
13426
13433
13474
13477
13497
13512
13549
13640
13645
13650
13665
13667
13725
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27.33196441
36.33127995
3.414099932
33.33333333
18.00136893
29.99863107
12
14.74880219
23.41409993
34.58453114
33.41273101
22.41478439
4
9.664613279
42.33264887
23.41409993
11.41409993
6.74880219
9.415468857
31.33196441
33.33333333
4.747433265
8.413415469
26.997946611
36.58316222
36.58590007
32.33127995
4.41615332
31.58384668
23.41409993
6.74880219
14.00136893

30.554415
39.55373
3.4140999
36.54757
18.001369
34.622861
33.292266
26.516085
23.4141
37.577002
46.223135
22.414784
4
31.761807
45522245
23.4141
11.4141
6.7488022
9.4154689
34.502396
36.120465
25557837
29.451061
30.247775
38.540726
43.868583
35.12115
4.4161533
34.757016
23.4141
6.7488022
32.194387

0.182
25.566
0.051
0.171
15.307
0.215
0.065
0.080
1.701
7.956
0.246
0.117
0.037
0.051
14.325
2.249
4371
0.048
0.059
2.024
0.243
0.026
0.079
0.431
0.462
0.868
14.154
0.239
0.622
18.183
0.095
0.391

0.171
25.515

0.164
14.334
0.215
0.065
0.080
1.649
7.880
0.246
0.083

0.051
14.293
2.109
4.191
0.009
0.027
1.973
0.226
0.026
0.079
0.420
0.448
0.868
14.105

0.571
17.209
0.015
0.391

0.143
25.389

0.147
9.668
0.187
0.065
0.080
1.595
7.754
0.246
0.05

0.051
14.212
1:53
2.478

1.847
0.198
0.026
0.079
0.392
0.431

0.858
14.025

0.445
12.544

0.391

0.115
25.262

0.130
22
0.159
0.065
0.064
1.548
7.628
0.235
0.021

0.051
14.113
0.621

1.720
0.171
0.026
0.079
0.364
0.414
0.841
13.944

0.319
5.076

0.391

0.088
25.133

0.113

0.131
0.065
0.036
1.524
7.495
0.207
0.006

0.051
13.984
0.137

1.591
0.143
0.026
0.079
0.336
0.397
0.823
13.860

0.190
1.088

0.338
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13742
13749

13773
13800
13814
13820
13832
13861
13875
13882
13891
13988
14003
14016
14018
14028
14035
14041
14045
14061
14062
14083
14087
14101
14106
14118
14154
14176
14183
14210
14217
14225
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15.41409993
11.00068446
27.99726215
37.58521561
3.748117728
11.41409993
38.74880219
5.746748802
5.749486653
9.412731006
33.66461328
30.00136893
2.001368925
29.33333333
39.74811773
7.414099932
6.414784394
5.415468857
25.41273101
2.997946612
6.001368925
19.41409993
11.00068446
12.41615332
6.001368925
31.58384668
23.33196441
31.41409993
26.74880219
21.99863107
14.00136893
23.41409993

31.488022
11.000684
30.841889
41.412731
3.7481177
11.4141
46.543463
26.502396
5.7494867
31.301848
46.822724
34.362765
2.0013689
31.071869
44.566735
7.4140999
6.4147844
5.4154689
47.170431
24.049281
6.0013689
19.4141
11.000684
32.626968
6.0013689
34.806297
26.55989
47.167693
44.50924
25.44011
14.001369
23.4141

0.072 0.072 0.072 0.072 0.058 0 0 0 0
0.069 0.038 0.005 0 0 0 0 0 0
0.136 0.115 0.089 0.072 0.055 0 0 0 0
0.169 0.162 0.145 0.128 0.111 0 0 0 0
0.043 0 0 0 0 0 0 0 0
2.186 2.155 1.336 0 0 0 0 0 0
1.038 1.038 1.006 0.925 0.843 0 0 0 0
0.037 0.037 0.037 0.037 0.037 0 0 0 0
0.054 0.002 0 0 0 0 0 0 0
0.176 0.176 0.176 0.176 0.176 0 0 0 0
31.332 | 31.332 | 31.332 | 31.281 | 31.152 1 0 0 0
0.130 0.126 0.109 0.092 0.075 0 0 0 0
0.012 0 0 0 0 0 0 0 0
3.529 3.507 3.479 3.451 3.424 1 0 1 0
5374 5.374 5.293 5212 5.130 1 0 1 0
0.065 0.022 0 0 0 0 0 0 0
1.266 0318 0 0 0 0 0 0 0
0.051 0 0 0 0 0 0 0 0
0.124 0.124 0.124 0.124 0.124 1 0 1 0
0.009 0.009 0.009 0.009 0.009 1 0 0 0
0.038 0.004 0 0 0 0 0 0 0
27.027 | 25.265 | 16.631 | 2.777 0 0 0 0 0
0.812 0.672 0.092 0 0 0 0 0 0
0.106 0.106 0.106 0.106 0.106 0 0 0 0
0.057 0.006 0 0 0 0 0 0 0
1.962 1.930 1.849 1.768 1.686 1 0 1 0
0.305 0.255 0.128 0.071 0.043 0 0 0 0
0.144 0.144 0.144 0.144 0.131 1 0 1 0
17.460 | 17.460 | 17.460 | 17.460 | 17.426 1 0 0 1
0.472 0.422 0.295 0.169 0.040 0 0 0 0
10.678 | 9.704 5.038 0 0 0 0 0 0
0.194 0.115 0.081 0.04 0.015 0 0 0 0








14263
14291
14334
14360
14404
14451
14469
14472
14486
14494
14498
14523
14525
14543
14564
14567
14583
14584
14593
14604
14624
14635
14647
14672
14673
14707
14709
14716
14721
14722
14730
14743
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11.74811773
34.99794661
26.58453114
3.000684463
10.74880219
12.41341547
9.002053388
6.414784394
4
8.41615332
35.58384668
31.00068446
28
29.33333333
23.58384668
4.999315537
14.00136893
5.415468857
3.748117728
42.00136893
18.41478439
19.74811773
22.33264887
12
34.58453114
11.00068446
6.587268994
37.41273101
26.74880219
21.99863107
23.41409993
32.33127995

11.748118
37.785079
28.36961
3.0006845
10.748802
31.08282
9.0020534
6.4147844
4
28.303901
38.644764
36.558522
36.303901
31.140315
26.387406
25.566051
14.001369
5.4154689
3.7481177
45.806982
34.30527
30.78987
25.700205
12
37.429158
11.000684
29.620808
47.296372
45 557837
35.304586
23.4141
35.526352

2.242
5.143
0.172
0.019
0.109
2.451
5.433
0.063
0.053
0.038
0311
199
3.561
0.160
0.366
0.026
9.389
0.038
0.105
22.540
7.131
0.086
0.200
0.119
3.716
0.943
0.061
0.269
29.139
13.165
0.132
1.242

2.21
5.126
0.150

0.058
2.451
4.46

0.011

0.038
0.279
7.797
3.561
0.147
0317
0.026
9.216

22.536
7131
0.086
0.150
0.068
3.640
0.766
0.061
0.269

29.139
13.165
0.118
1.210

2. 577
5.098
0.122

0.003
2.451

0.038
0.225
7.732
3.554
0.130
0.236
0.026
8.519

22.519
T:131
0.086
0.059
0.014
3514
0.069
0.061
0.269

29.139
13.165
0.086
1.129

0.038
0.197
7.651
3.508
0.113
0.156
0.026

22.496
7.131
0.086
0.059

3.469

0.061
0.241
29.139
13.114
0.04
1.049

0.038
0.169
7.569
3.480
0.095
0.071
0.026
0
0
0
22.461
7.102
0.086
0.059
0
3.433
0
0.061
0.213
29.113
12.985
0.015
0.966

== = = B o T e S e R B R e T e e B e e Y e Y e i e i e S i e R = = = =

SO0 OO0 00000 Do CCODDODO0OOC0C 00000 OC O OO OCCOC oo

= =T - T e T o T - T o T o e e R e Y e Y e e Y e e e B - B = B = = = B = L . — O = == ==

(=Rl e R e R 2 = I =T - T < I - I e T e Y - e - e [ e i e e i e S e S e i e B = 2 = 2 =2 — I — D = == =








14766
14828
14869
14885
14886
14899
14920
14928
14929
14954
14977
15014
15019
15066
15086
15092
15106
15119
15123
15148
15217
15220
15400
15422
15473
15475
15480
15532
15539
15599
15601
15610
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7.000684463
20.75017112
26.74880219
21.41546886
28.33127995
27.99726215
33.33333333
38.33264887
22.41478439
16.99931554
34.99794661
23.41409993
12.99931554
12.41615332
23.41409993
22.74880219
9.002053388
25.7467488
34.99794661
19.74811773
30.41478439
2.74880219
11.74811773
28.33127995
22.00136893
29.41273101
26.58453114
32.33127995
0.750171116
23.41409993
26.58453114
11.74811773

7.0006845
20.750171
36.73922
21.415469
31.258042
31.206023
36.919918
47.156742
22.414784
25.809719
38.245038
23.4141
34.809035
12.416153
37.393566
22.748802
9.0020534
46.543463
38.206708
31.520876
38.302533
2.7488022
11.748118
31.734428
37.1718
35.208761
30.182067
34.767967
0.7501711
23.4141
29.806982
11.748118

1.176
0.178
0.125
32.974
5.512
0.116
0.311
2.494
0.469
0.098
0.260
2.249
9.431
0.124
0.188
0.188
0.081
0.130
0.260
2.908
0.142
0.022
13.833
0.371
0.178
2.092
0.172
0.241
0.002
0.192
0.423
0.941

0.402
0.127
0.125
31.212
5.436
0.109
0.297
2.494
0.418
0.098
0.248
2.109
9.431
0.072
0.188
0.137
0.024
0.130
0.248
2.908
0.142

12.071
0.364
0.178
2.092
0.161

0.224

0.141
0.390
0.802

0.073
0.125
22.578
5.310
0.092
0.267
2.461
0.364
0.091
0.221
1.53
9.431]
0.018
0.188
0.083

0.130
0.221
2.908
0.135

3.438
0.334
0.178
2.070
0.134
0.196

0.086
0310
0.222

0.026
0.108
8.724
5.183
0.075
0.141
2.380
0.211
0.061
0.193
0.621
9.431

0.182
0.036

0.130
0.193
2.859
0.118

0.299
0.178
2.042
0.106
0.168

0.04
0.229

0.002
0.091
1.326
5.051
0.058
0.091
2.298
0.01
0.033
0.165
0.137
9.431

0.155
0.012

0.130
0.165
2777
0.101

0.263
0.150
2.014
0.078
0.138

0.015
0.147
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15672
15677
15682
15708
15709
15723
15757
15803
15816
15834
15844
15845
15889
15892
15901
15927
15954
15960
15965
15975
15999
16000
16030
16104
16111
16114
16142
16149
16164
16166
16175
16177
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18.41204654
20.99931554
2.74880219
9.412731006
23.41409993
26.00136893
33.41546886
14.74606434
31.41409993
28.58316222
3.748117728
8.750171116
23.41409993
28.33127995
26.99794661
10.74880219
26.58453114
27.33196441
42.99794661
28.58316222
34.00136893
23.41409993
8.413415469
16.41341547
22.74880219
26.58453114
33.99863107
28.33127995
22.33264887
22.33264887
41.99863107
13.74948665

35.192334
30.825462
24.988364
30.286105
23.4141
33.894593
44.317591
35.504449
47.288159
30.379192
3.7481177
8.7501711
23.4141
30.291581
28.922656
10.748802
30.028747
30.614648
46.231348
31.887748
38.138261
23.4141
26.299795
37.223819
22.748802
29.415469
37.297741
30.080767
25.54141
25.639973
45.242984
13.749487

0.923
0.170
0.013
0.050
0.189
0.125
11.095
0.082
0.234
0.611
0.036
0.089
33.659
0.193
0.209
6.130
0.106
0.182
0.752
1.041
0.249
2.249
0.052
9.967
0.890
2.190
0.249
0.473
0.553
0.313
32.796
0.113

0.923
0.170
0.013
0.050
0.137
0.125
11.095
0.082
0.234
0.546

0.037
31.897
0.171
0.181
5.156
0.100
0.171
0.701
1.009
0.243
2.109
0.052
9.967
0.751
2.169
0.238
0.404
0.502
0.301
32.745
0.082

0.923
0.170
0.013
0.050
0.083
0.120
11.095
0.082
0.234
0.465

23.264
0.143
0.146
0.491
0.082
0.143
0.575
0.928
0.215

1:53
0.052
9.967
0.171
2.133
0.210
0.278
0.376
0.210

32.619
0.032

0.923
0.156
0.013
0.050
0.036
0.093
11.030
0.082
0.234
0.385

9.409
0.115
0.111

0.065
0.115
0.449
0.847
0.188
0.621
0.052
9.967
0.036
2.017
0.182
0.152
0.249
0.084
32.524

0.874
0.128
0.013
0.050
0.012
0.072
10.948
0.082
0.212
0.298

0

0
2.011
0.088
0.075

0.048
0.088
0.320
0.765
0.160
0.137
0.040
9.967
0.012
1.884
0.155
0.054
0.120
0.032
32.437
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16184
16226
16238
16256
16274
16284
16308
16414
16440
16470
16528
16539
16559
16626
16686
16694
16703
16717
16795
16878
16891
16893
16913
16914
16920
16960
16968
16969
16973
16974
16982
16994

9.667351129
4
9.746748802
23.41409993
11.41409993
33.99863107
7.748117728
15.33470226
16.99931554
0.41615332
22.74880219
24
2.414784394
0.41615332
21.41546886
4

6.001368925
26.58453114

3.000684463
356.99726215
3.000684463
11.00068446
21.33333333
3.748117728
20.75017112
14.41478439
23.58384668
6.746064339
28.33127995
7.748117728
3.000684463
31.41409993

25.459274
4
31.920602
23.4141
11.4141
43.865845
7.7481177
26.852841
34.767967
0.4161533
22.748802
36.15332
2.4147844
0.4161533
21.415469
4

- 6.0013689

29.798768
3.0006845
39.181383
3.0006845
11.000684
23.137577
24.555784
20.750171
14.414784
26.412047
27.556468
31.441478
7.7481177
26.302533
38.220397

0.031
0.061
2.264
2.494
0.886
0.154
0.106
0.061
0.986
0.007
0.118
0.615
0.011
0.003
0.111
0.035
0.105
0.357
0.024
2.475
0.036
0.110
0.416
0.019
0.178
0.088
0.139
0.049
0.189
0.197
0.022
2.195

0.031

2.264
2.354
0.743
0.154
0.026
0.061
0.986

0.084
0.615

0.079

0.004
0.350

2.425

0.059
0.315
0.019
0.127
0.057
0.122
0.049
0.178
0.057
0.022
2.195
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17025
17030
17057
17067
17097
17216
17237
17289
17352
17429
17455
17522
17543
17569
17573
17579
17583
17585
17605
17648
17676
17682
17694
17718
17719
17727
17733
17745
17768
17795
17799
17836

14.74880219
10.74880219
14.74880219
9.002053388
1.749486653
25.58521561
0.41615332
23.41409993
39.74811773
2.414784394
12
31.58384668
11.74811773
24.58316222
8.747433265
22.41478439
25.33333333
4
13.74948665
0.41615332
22.74880219
30.58453114
8.750171116
23.41409993
26.74880219
28.99931554
14.00136893
15.00068446
36.99931554
37.41273101
6.74880219
11.41409993

14.748802
10.748802
29.119781
9.0020534
1.7494867
28.788501
0.4161533
23.4141
46.784394
2.4147844
12
34.893908
11.748118
27.797399
29.776865
22.414784
28.520192
4
13.749487
0.4161533
44785763
33.815195
8.7501711
23.4141
34.557153
32.213552
14.001369
15.000684
46.294319
47.33744
6.7488022
11.4141

0.090
0.109
0.064
0.457
0.011
0.258
0.001
33.525
19.739
0.022
0.077
0.226
0.118
0.625
0.043
7.143
1.359
0.126
2.429
0.002
15.705
0.133
0.338
0.192
0.197
0.123
10.856
0.127
0.163
0.196
0.067
2.069

0.059
0.058
0.064
0.369

0.247

31.74
19.739

0.042
0.215
0.067
0.592
0.043
7.003
1.308

1.456

15.705
0.126
0.287
0.141
0.197
0.116
9.883
0.082
0.163
0.196
0.015
1.095

0.025
0.003
0.064

0.219

23.106
19.729

0.009
0.187
0.013
0.512
0.043
6.423
1.182

0.032

15.705
0.109

0.086
0.186
0.099
5217
0.043
0.160
0.196

0.095

15.705
0.092

0.04
0.158
0.082

0.143
0.179

15.705
0.075

0.015
0.130
0.065

0.126
0.162
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17839
17847
17854
17857
17872
17905
17920
17939
17946
17951
17969
17986
18014
18016
18027
18036
18046
18132
18138
18216
18240
18312
18329
18384
18397
18446
18451
18476
18496
18497
18505
18516

30.33264887
34.41478439
11.00068446
16.41341547
16.41341547
14.00136893
10.74880219
20.74743326
21.99863107
10.74880219
5.415468857
26.00136893
5.749486653
10.00136893
3.414099932
11.74811773
15.00068446
28.33127995
8
21.74948665
14.99794661
25.7467488
38.41204654
38.33264887
5.749486653
18.99794661
23.41409993
22.41478439
32.568316222
11.74811773
29.58521561
21.74948665

33.50308
46.461328
11.000684
35.455168
37.158111
14.001369
10.748802
29.653662
23.805613

29.32512
5.4154689
45.043121
5.7494867
10.001369
3.4140999
11.748118
15.000684
31.290897
30.056126
21.749487
35.011636

31.55373
47.181383
46.732375
5.7494867

28.03833

23.4141
22.414784
35.865845
11.748118
32.350445
21.749487

0.173
0.252
6.319
3.249
1.264
20.109
0.121
0.087
0.548
0.346
0.038
0.205
0.034
0.097
0.101
13252
12.269
0.421
0.066
1.018
0.088
1.604
0.274
0.276
0.056
0.166
0.192
2.224
0.255
0.118
0.127
0.138

0.162
0.252
5332
3.249
1.264
18.347
0.058
0.087
0.447
0.346

0.205
0.002
0.045

12.071
12.089
0.373
0.066
0.878
0.088
1.604
0.274
0.276
0.004
0.166
0.141
2.085
0.244
0.067
0.116
0.087

0.144
0.252
0.666
3.249
1.264
9:7:13
0.003
0.083
0.320
0.346

0.205

3.438
11.392
0.292
0.066
0.298
0.088
1.539
0.269
0.265

0.159
0.086
1.505
0.216
0.013
0.099
0.047

0.127
0.235

3.249
1.264

0.066
0.194
0.346

0.205

0.211
0.066
0.019
0.088
1.459
0.241
0.237

0.124
0.04
0.596
0.196

0.082
0.019

0.118
0.207

3.243
1.264

0.049
0.058
0.290

0.200

0.127
0.066
0.004
0.088
1.376
0.213
0.209

0.089
0.015
0.112
0.196

0.065
0.004
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18544
18546
18566
18573
18574
18654
18690
18716
18733
18741
18785
18791
18833
18860
18909
18934
18961
19077
19083
19174
19186
19189
19195
19197
19210
19215
19216
19255
19297
19306
19307
19312

o
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13.00205339
32.99931554
36.33127995
0.750171116
19.00068446
32.99931554
22.58453114
7.414099932
14.74880219
22.33264887
9.412731006
7.748117728
22.41478439
23.41409993
24.33127995
35.586584563
22.41478439
13.41546886
0.41615332
8.750171116
19.74811773
14.74606434
22.99794661
4.750171116
1.002053388
1.415468857
20.75017112
20.75017112
25.99863107
36.99931554
38.99794661
10.41478439

13.002053
45.774127
39.504449
0.7501711
19.000684
36.290212
25.776865
7.4140999
14.748802
25.519507
31.457906
7.7481177
22.414784
23.4141
26.116359
46.406571
22.414784
13.415469
0.4161533
8.7501711
37.117043
31.956194
44.008214
47501711
1.0020534
1.4154689
20.750171
20.750171
29.347023
45.193703
42.302533
27.578371

0.129
0.150
0.270
0.003
0.105
3.494
0.128
0.048
0.093
0.150
0.139
0.442
0.186
0.166
0.668
1.773
0.765
0.970
0.001
0.478
6.083
0.115
0.126
1.145
0.003
0.007
0.178
0.153
0.102
0.165
0.174
0.417

0.077
0.150
0.259

0.073
3.487
0.117
0.014
0.059
0.139
0.139
0.262
0.135
0.135
0.567
1.773
0.725
0.79

0.339
6.088
0.115
0.126

0.127
0.102
0.096
0.165
0.167
0.417

0.023
0.150
0.232

0.04
3.413
0.089

0.025
0.111
0.139

0.081
0.086
0.440
1.973
0.461
0.092

6.088
0.115
0.126

0.073
0.048
0.079
0.158
0.150
0.417

0.143
0.204

0.011
3.332
0.061

0.083
0.139

0.034
0.04
0314
1.756
0.034

6.088
0.115
0.126

0.026
0.017
0.061
0.141
0.133
0.417

0.126
0.176

3.250
0.033

0.056
0.139

0.01
0.015
0.177
1.739

0.01

6.006
0.099
0.126

0.002
0.002
0.044
0.124
0.116
0.401
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19344
19407
19435
19508
19518
19525
19558
19564
19569
19636
19648
19664
19669
19670
19689
19720
19760
19772
19773
19821
19846
19915
19923
19944
19973
19982
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0.750171116
5.749486653
11.00068446
5.412731006
29.33333333
23.33196441
3.000684463
33.58521561
31.58384668
21.33333333
2466529774
33.99863107
24.33127995
23.00068446
7.000684463
1.002053388
29.58521561
25.33333333
9.002053388
20.99931554
14.74880219
28.33127995
24.33127995
21.7467488
23.41409993
0.41615332 |

0.7501711
5.7494867
11.000684
25.746749
32.120465
25.089665
3.0006845
36.807666
34.351814
24.720055
46.570842
37.174538
26.140999
23.000684
7.0006845
1.0020534
32.372348
28.621492
9.0020534
37.609856
29.69473
31.140315
28.271047
27.652293
23.4141

0.003
0.034
0.468
0.033
0.204
0.373
0.033
0.218
0.375
0.119
21.526
8.733
0.198
27.232
0.051
0.003
0.615
0318
0.090
16.966
0.104
3.755
0.481
0.132
9.700
0.001

0.002
0.434
0.033
0.187
0.350

0.211
0.365
0.108
21.526
8.701
0.169
26.258
0.011

0.599
0.306
0.039
16.966
0.104
3.706
0.431
0.132
9.668

0.069
0.033
0.160
0.283

0.194
0.348
0.080
21.526
8.620
0.134
21.593

0.571
0.279

16.966
0.104
3.626
0.304
0.110
9.635

0.033
0.132
0.157

0.177
0.276
0.052
21.526
8.539
0.099
8.881

0.543
0.251

16.966
0.104
3.545
0.210
0.082
8.217

0.033
0.104
0.032

0.150

0.143

0.024
21.526
8.457

0.067

1.483

0.515
0.152

16.938
0.076
3.461
0.123
0.054
2.011
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From: David Bussard

To: Diana-M Wong
Subject: UC Data

Date: 02/16/2012 05:38 PM
Diana,

My understanding is that no individual level epidemiology data have been shared
with the committee, but that you have a request from a member of the public for
such data.

We have been in discussions with the EPA Office of General Counsel as to whether
there is any personal identification information in this material that would be
inappropriate to share with the public or any other legal reason to withhold this
information in its current format.

I am not sure yet that those discussions reached a firm conclusion.

After we complete consultations with OGC, we will let you know if the information
sent you by Bob Benson can be shared with the public (and the committee) as
formatted, or whether any revision is first needed to comply with privacy or other
legal issues.

Thank you,

David Bussard

Director of Washington Division,

National Center for Environmental Assessment,
Office of Research and Development, USEPA

email: bussard.david@epa.gov / phone: 703-347-8647 / fax: 703-347-8690

US mail address: USEPA (mailcode 8623P), 1200 Pennsylvania Ave, NW,
Washington, DC 20460

Physical office location: Two Potomac Yard, 7th floor room N-7724, 2733 S. Crystal
Dr., Arlington, VA 22202
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